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«  ;  LETTER 


FROM 


THE  ACTING  SECRETARY  OF  WAR, 


TRANSMITTING 


The  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of  tests 
ofiron,  steel,  and  other  materials  for  industrial  purposes,  made  during 
the  fiscal  year  ending  June  30, 1892. 


Decxmber  1, 1882. — Referred  to  the  Committee  on  Manofactores  and  ordered  to 

be  printed. 


Wab  Department, 
Washington,  December  5,  1892. 

Sir  :  In  compliance  with  the  provisions  of  the  act  of  Congress  entitled 
"An  act  making  appropriations  for  sundry  civil  expenses  of  the  Govern- 
ment for  the  fiscal  year  ending  June  30, 1886,  and  for  other  puq)ose8,'' 
approved  March  3, 1885  (23  8tats.,  p.  502),  I  have  the  honor  to  trans- 
mit herewith  the  report  of  the  commanding  officer  of  the  Watertown 
Arsenal  of  "Tests  of  iron,  steel,  and  other  materials  for  industrial 
purposes,^  made  with  the  IJnited  States  testing  machine  during  the 
fiscal  year  ended  June  30, 1892. 
Very  respectfully, 

J.  M.  SCHOFIELD, 

Major- General,  Acting  Secretary  of  War. 
The  Speaker  of  the  House  of  Bepresentatives. 


Watertown  Arsenal, 
Watertown,  Mass.,  November  22, 1892. 

Sir:  I  have  the  honor  to  submit  herewith  the  following  report  of 
tests  of  materials  made  at  this  arsenal  during  the  fiscal  year  ending 
June  30, 1892,  in  compliance  with  the  requirements  ot  law. 

The  total  number  of  specimens  tested  during  the  year  is  2,469,  classi- 
fied as  follows: 

Gun  speoimens ^ 845 

For  Ordnance  Department 187 

For  other  QoYerument  departmenta ,,.,...... 106 

Inyeatigation  tMt« ,. 412 

TMf ft>rpxiy»t« piir14«§fr««. •..•...«,,» «,,,„r,,,««, ....... •.«•«.,••, 909 

8 


4       Tests  of  iron,  steel,  and  other  materials,  1892, 

The  receipts  and  expenditures  were  as  follows : 

Amoant  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Received  during  the  year  for  private  test-s 1,303.13 

Total  received 11,363.13 

Amount  expended  for  services  and  labor 8,749.26 

Amount  expended  for  light,  power,  tools,  implements,  and  material  for 

test 2,613.87 

Total  expended 11,863.13 

As  a  matter  of  general  interest  it  may  be  advisable  to  repeat  the 
rules  governing  the  operations  of  the  testing  machine. 
All  tests  are  comprised  under  three  classes : 

(1)  Tests  made  for  the  various  departments  of  the  Government. 

(2)  Tests  made  for  private  parties. 

(3)  Investigation  tests. 

The  first  and  third  series  of  tests  are  made  at  public  expense  ;  the 
second  series  are  made  upon  application  to  the  commanding  officer  of 
the  arsenal,  and  are  paid  for  by  the  parties  for  whom  the  tests  are 
made.  A  list  of  the  parties  availing  themselves  of  this  piivilege  is 
appended  to  the  report. 

The  first  series  of  tests  is  generally  upon  specimens  representing 
material  used  iii  the  current  service  of  the  various  departments  of  the 
Government,  and  has  for  its  object  the  determination  of  the  physical 
qualities  of  the  material  presented  for  acceptance.  The  record  of  these 
tests  is  found  in  the  first  part  of  the  accompanying  report. 

Investigative  tests  have  been  continued  upon  th,e  following  subjects : 

Alternate  strains  in  iron  and  steel;  the  hardening  and  tempering  of 
steel;  the  endurance  of  bars  subjected  to  repeated  transverse  stresses 
in  the  form  of  rotating  shafts ;  steel  rails,  driving-wheel  tires,  and  axles 
in  the  class  of  railway  material;  also  some  observations  on  the  effects 
of  heat  transmission  and  the  strength  of  hot  stones,  together  with  a 
number  of  tests  upon  isolated  features  of  interest  which  are  not  included 
in  the  more  comprehensive  series  of  investigations. 

The  series  of  tests  on  the  effects  of  alternate  strains  by  direct  tension 
and  compression  has  been  completed. 

The  data  contained  in  this  and  preceding  reports  supply  some  very 
important  information  upon  the  immediate  effects  of  overstraining  by 
alternate  stresses,  and  the  influence  of  time  in  modifying  or  eff'acing 
these  effects. 

The  endurance  tests  of  rotating  shafts  take  up  a  line  of  investigation 
closely  allied  to  the  above  series. 

In  both  series  attention  has  been  centered  upon  the  phases  of  dete- 
rioration which  the  metal  undergoes  prior  to  rupture — ^fundamental 
information  when  considering  questions  of  permanency  in  metallic  struc- 
tures. 

The  effects  of  repeated  transverse  stresses  on  the  direct  tensile 
strength  of  the  metal  has  been  shown  by  means  of  annular  specimens 
taken  from  shafts  that  have  worked  under  different  fiber  stresses  and 
different  periods  of  rotation,  the  records  in  the  body  of  the  rei)ort  show- 
ing wheroiu  there  has  been  gain  or  loss  over  the  primitive  strength  of 
the  metal,  according  to  conditions  of  the  tests. 

Endurance  tests  of  rotating  shafts  are  in  continuance,  and  it  is  in- 
tended to  fully  investigate  the  effects  of  overstraining  and  repeated 
stresses  as  exemplified  in  the  annular  specimens  taken  from  these 
shafts,  and  furthermore  investigating  tho  effects  of  annealing  on  the 
strength  of  material  after  different  p^fiods  of  exposure  to  overloads. 


Tests  OP  iMHf  B¥££L,  AXtb  0¥H£1B  HAtEtUAtS,  1809.        6 

threliminary  eiperiments  on  hardening  and  tempering  steel  with 
special  reference  to  the  mannfacture  of  Belleville  springs  for  sea-coast 
gan  carriages  have  been  carried  on^  and  it  is  intended  to  extend  the 
observations  to  a  general  investigation  of  the  subject  of  tempering  of 
steel,  operating  with  steels  covering  a  wide  range  in  chemical  compo- 
sition. 

Much  obscurity  at  present  sorronnds  this  subject,  and  it  is  not  gen- 
erally understood  what  treatment  is  necessary  to  produce  maximum 
results  as  regards  strength,  or  how  the  physical  properties  may  be 
controlled  by  varying  the  tempering  methods. 

Additional  tests  were  made  with  steel  rails  and  the  peculiarities  ob- 
served in  the  tests  of  the  previous  year  received  further  confirmation — 
that  is,  in  regard  to  the  loss  in  ductility  of  the  metal  in  the  heads 
of  old  rails — by  reason  of  which  old  rails  are  found  low  in  strength  and 
toughness  when  bent  transversely  with  the  head  on  the  tension  side  of 
the  bend,  whereas  bending  in  the  opposite  direction  develops  greater 
strength  and  toughness. 

The  apparatus  has  been  completed  for  testins:  the  section  of  an  8- 
inch  tube  by  hydrostatic  pressure,  and  a  comprehensive  series  of  tests 
■will  be  undertaken  during  the  present  fiscal  year,  which  will  embrace 
observations  within  the  elastic  limit  of  the  metal  upon  the  effects  of 
interior  and  exterior  pressures  acting  singly  and  together,  also  when 
accompanied  with  longitudinal  stresses  of  tension  and  of  compression. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Reilly, 
MajoTj  Ord.  Depty  U,  S,  Armyj  Commaiiding. 

The  Chief  of  Ordnance,  U.  S.  Aemy, 

WasMi%gtonj  D.  0. 
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Tube  No.  116, 

No.  4514. 

Marks,  %^^»^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

£loiiK»tion 
por  inch. 

SaocesBive 

elongation 

perlnch. 

Permanent 
set. 

Sncoeaaive 

permanent 

set. 

Bemarka. 

Total. 

Persqaare 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

■7,000 

8,000 

8.400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10.400 

16,980 

Pound*. 
1,000 
5,000 
10.000 
20.000 
30;000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
.^1.000 
52,000 
84,900 

Jneh. 
0. 
.000100 
.000200 
.000600 
.000900 
.001050 
.001150 
.001200 
.  001250 
.001:100 
.001350 
.001400 
.001450 
.002500 
.003500 
.006000 
.006000 
.008100 

Jneh, 
0. 

.000100 
.000100 
.000400 
.000300 

.oooirio 

.000100 
.000050 
.000050 
.000050 

.oooa'io 

.  0:kM).SO 
.000050 
.001060 
.OOIUOO 
.001500 
.001000 
.002100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

-.000050 

-.000060 

General  anmmarjf. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,000 

ElaHtic limit  per  aq oare  inch  of  originaisection do . . .    47, 000 

Elongation  per  incn  after  ruptnre inch . .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001450 

Kadaction  in  diameter  at  point  of  ruptnre do. . .        .  096 

XCednction  in  area  after  rupture,  per  cent  of  original  section 34.0 

Poeiti<in  of  rupture ".7  from  neck 

Character  of  broken  surface silky  serrated,  80  percent;  granular,  20  per  cent 

£longatf«n  of  inch  sections ".29*,  ".09 


^ 
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8.3-IKCH  B.   L.   STEEL  FIELD  GUKB. 


Tube  No.  116. 

No.  4619. 

Marks,  S^.*^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongstion 
per  loch. 

SaecesslTO 

elon  (ration 

per  inch. 

FermaaeBt 
set. 

Sqocesstre 

Total. 

Per  square 
inoli. 

permanent 
set. 

Remarks. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,000 
16,870 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
84,350 

Inch. 

0. 

.000100 
.000260 
.000550 
.000900 
.OUllOO 

..001350 
.001450 
.001500 
.001700 
.002500 
.004900 
.006150 
.007400 

0. 

.000100 
.000150 
.000300 
.000350 
.000200 
.000250 
.000100 
.000050 
.000200 
.000800 
.002400 
.001250 
.001250 

Inth. 
0. 
0. 

Inek. 
0. 

IniUalload. 

Elastic  Umlt. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponndn..    84,850 

Elastic  limit  per  sqnare  ^oh  of  originafsection do. . .    43, 000 

Elongation  per  inch  after  mpture inch . .      .  2500 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001500 

Redaction  in  diameter  at  point  of  rapture do . . .        .135 

Redaction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rapture 1".05  fhm  neck 

Character  of  broken  surface silky 

Elongation  of  Inch  sections '.16,  ".14* 


3.3-mch  b.  l.  steel  field  guns. 

Tdbe  No.  U7. 

No.  45%. 


Diameter,  ".606. 

Sectional  area,  .20  square  incb. 

Gauged  length,  2". 


Gattral  lummarg. 


Tii»»flfi  ntrrmilli  rrr  iiiiiiT  Inrh  itf  irlrrlnnl  iTiilrii ponnil*..    Kt.Z(W 

in'iteiuticlii 


WeagitiaB  purlniilianer  nptnie... 


DiK  per  Htum  iDck  of  original mwUdb... 
■  pur  iBBli  af—  — ■ 

imdluD^aMpolntof  rnptim... _.  ..        

jwanoHBu  til  ana  atter  raptoiv,  per  oeat  of  arlgtnil  Metfoa IT.  l 

Fosttloa  of  raptan ".*S  ftom  neck 

■™- ' '  ■ — ' — ' —  . .  .»Uli  J  Hrral«d 

''.»,  ".M* 
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d.2-INCH   B.   L.   STEEL  FIELD  QUKB. 


.Tube  No.  120. 

No.  4521. 

Marks,  %^^ 

Diameter,  ".505. 

Sectional  area,  .20  sqnare  inch. 

Gauged  length,  2". 


Applied  loadH. 

Elongation 
p«r  mch. 

Saccessive 

elongation 

per  inch. 

Permanent 
set. 

Saccessive 

permiinent 

set. 

Bemarks. 

ToUd. 

Pcrnquare 
inch. 

P<mnd§. 
200 
1,000 
2,000 
4,000 
6.000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
16,010 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
80,060 

Inch. 
0. 

.000100 
.000250. 
.  00(l.'>50 
.000900 
.OO.IOU 
.OOIJSO 
.OOKHX) 
.OOftloO 
.000900 
.007800 
.008900 
.010000 

Inch, 

0. 
.000100 
.000150 
.000:100 

.  ooonno 

.000200 
.000.50 
.000050 
.001850 
.000750 
.  OOilOOO 
.  00 11 00 
.001100 

Iiuh. 

0. 
0. 

Inch, 
0. 

IniUalloiid. 

Elasticlimlt 
Tensile  strength. 

, 

1 

0. 

' 

.004400 

.004400 

1 

General  Bummary, 

Tensile  strength  per  sqnare  inch  of  original  section w pounds..    80,050 

Elastic  limit  persnoare  inch  of  original  sitctiun do...     41,000 

Elongation  per  inch  after  rupture inch . .      .  2450 

Elongation  per  inch  Qnder  strain  at  elastic  limit do...  .001300 

Kediiction  in  diameter  at  point  of  rupture do...        .105 

deduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture ".  80  from  neck 

Character  of  broken  surface sUky  serrated,  trace  of  granulation 

Elongation  of  iucli  sections ".34*,  ".15 


.  .  ■» . 
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Tube  No.  122. 
liro.4522. 


Marks,  «f;^'r 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loada. 

Elonntton 
per  inch. 

Saoceesiye 

elongation 

per  inch. 

Permanent 
aet. 

Snooeeslve 

permuient 

aet. 

Kemarka. 

Totel. 

Per  sqnare 
inon. 

200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,000 
8,800 
9,000 
9,200 
9,400 
9,000 
9,800 
10,000 
10,150 

Fwndt, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 

44,060 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
80,750 

Jndk. 
0. 

.000100 
.000250 
.000600 
.000950 
.001150 
.001350 
.001450 
.001450 
.001500 
.001600 
.003900 
.007100 
.008000 
.000060 
. 010100 

•  P9^»%e 

0. 

.000100 
.000150 
.000350 
.000350 
.000200 
.000200 
.000100 

0. 
.000050 
.000100 
.002300 
.003200 
.000900 
.001050 
.001050 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  loftd. 

• 

Elastlclimlt 
Tenaile  atrength 

0. 

.000050 

.000050 

QeMTol  9Hmmary, 

Tenaile  BtreDgtih  per  aqvareinoh  of  orlcinal  section poonda..    80,750 

djiBtic  limit  per  Moaie  inch  of  original  aectfon do...    45,000 

Bongatlon  per  inon  after  ruptore inch..      .2100 

Bongaiion  per  inch  nnder  strain  at  elastio  limit do ...  .  001600 

Bednction  in  diameter  at  point  of  rupture do. . .       .  135 

Bednetlan  In  area  after  mptnie,  per  cent  of  original  section 46. 2 

Poaition  of  mptore ".SOflnomneok 

Character  of  woken  surface silky,  serrated 

Blomcatioiiefinohseotiona ".83*,  ".09 
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3.2-INCH   B.   L.    STEEL   FIELD   GUNS. 


Jacket  No.  108. 

No.  4516. 

Marks,  gf;"^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SncoesaiTe 

elongation 

per  inch. 

Permanent 
aet. 

Siiceeaaive 

pemianent 

»et. 

Semarks. 

Total. 

Per  Bonaro 
incn. 

Povndt. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

9.200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,410 

Poundi. 
1,000 

.     5,000 
10,000 
20,000 
30.000 
40.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
92,050 

Inch, 
0. 

.000100 
.000200 
.000550 
.000850 
.001200 
.001500 
.001550 
.001600 
.001600 
.001650 
.001850 
.003400 
.004400 
.005400 
.006500 

Tneh. 
0. 
.000100 
.000100 

.ooa'iso 

.000300 
.000350 
.000300 
.000050 
.000050 
0. 
.000050 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

ElaaticUmit. 
Tenalle  strength. 

0. 
0. 

.000200 
.001550 
.001000 
.001000 

1 

! 

.001100 

1 

General  eummary. 

Tensile  strength  pef  square  inch  of  original  section ponnds. .    92, 050 

Elastic  limit  per  sonare  inch  of  original  section do . . .    60,  OQO 

Elongation  per  incn  after  rnpttire inch .  .^    .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001660 

Reduction  in  diameter  at  {loiut  of  rupture do. . .        .  125 

deduction  in  area  after  rupture,  per  cent  of  original  section 43.8 

Position  of  niptu  re 1 "  .20  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotiuutf ,,, ,...,,,,,,.,,....,... , %,**"^ZX*%  "-9^ 


S.2-INCH   B.   L.   8TEEL   FIELD   GITN8. 
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Jaokbt  No.  110. 

No.  4518. 

Marks,  ^^J.;i 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*'. 


Applied  loads. 

EloDfatlon 
per  Inch. 

BncoesslTe 

Permanent 
set. 

SuooesslTe 

iierraanont 

set. 

Bemarks. 

Total. 

Per  square 
inon. 

elon  cation 
per  Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

0,200 

0,400 

0,600 

0,800 

10,000 

10,200 

10,400 

10,600 

10,800 

ll.OOO 

11,200 

11,400 

18,840 

Pounds. 
1,000 
5,0U0 
10,000 
20,000 
30,009 
40.000 
^      46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
53,000 
63,0QJ 
54.000 
5S.0OO 
56,000 
57,000 
91,700 

0. 
.000100 
.000250 
.000550 
.000850 
.001300 
.001500 
.001500 
.001550 
.001600 
.001650 
.001650 
.001700 
.002500 
.004600 
.005550 
.006000 
.008000 

0. 
.000100 
.000150 
.000300 
.000.-100 
.000450 
.000200 

a 

.000050 
.000050 
.000050 
0. 

.000050 
.000800 
.002100 
.000050 
.001350 
.001100 

Inch. 
0. 
0. 

Insk, 

0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

0.             ^ 
0. 

.     . 

1 

1 

^ 

General  mmmary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..    01,700 

ElsBtie  limit  per  sanare  inch  of  original  section do . . .    52, 000 

Elongation  per  inon  after  ruptnre inch..      .2250 

Elongation  per  inch  nnder  strain  at  ehistic  limit do. . .  .  001700 

BedaoU<m  in  diameter  at  point  of  m  pt n  re do . . .        .  125 

BedacUon  in  area  after  raptore,  per  cent  of  original  section 43.8 

Poalthm  of  raptnie 1".25  flrom  neck 

Character  of  broken  surface silky  serrated 

~  of  inohseotioiu ".25*,".20 


I 

I 

I 
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3.2-INGH   B.    L.   STEEL   FIELD   QUNS. 


Jacket  No.  IIL 

No.  4517. 

Marks,  2t"1/ 

Diameter,  ".505. 

Sectional  area,  .20  square  inclL 

Ganged  length,  2''. 


Applied  loads. 

Elongatdon 
per  Inch. 

SnccessiTe 

elongation 

perinob. 

Permanent 
aet. 

Sncceaaive 

permanent 

aet. 

Bemarka. 

Total. 

For  aquare 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

0,400 

0,600 

0,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

18,520 

Pinmdt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
02,600 

0. 
.000100 
.000350 
.000600 
.000900 
.001350 
.001550 
.001600 
.001600 
.001650 
.001750 
.001850 
.001000 
.002100 
.002900 
.003900 
.005250 
.006500 

0. 

.000100 
.000250 
.000250 
.000300 

*. 000450 
.000200 
.000050 

0. 
.000050 
.000100 
.000100 
.000030 
.000200 
.000800 
.001000 
.001350 
.001250 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaaUo  limit 
TenaOe  strength. 

0. 
0. 





1 

General  iummary. 

Tensile  atoength  per  aquare  inch  of  original  section Itonnds..    92,600 

Elastic  limit  per  sanare  Inch  of  original  section do. . .    52, 000 

Elongation  per  incn  after  rupture inch. .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do . . .  .  001900 

Beduction  in  diameter  at  point  of  mptnre do. . .        .  105 

Beduction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture rM5  from  neck 

Character  of  broken  aurfaoe granular  60  per  cent,  ailky  serrated  40  percent 

ElongatioiiofiiiohMotiona "ai*,"a9 


3.2-INCH    B.    L.    STEEL   FIELD   GUNS. 
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Jacket  No.  113. 

No.  4616. 

Marks,  *irl?'/ 

Diameter,  ''.505* 

Sectional  area,  .20  square  inch. 

Oauged  length,  2". 


Applied  loads. 

EloDsatlon 
permoh. 

SaooaaaiTO 

elongation 

per  inoh. 

Permanent 

aet. 

Snooeaaive 

permanent 

aet. 

Eemarka. 

Total. 

Per  sanare 
Inoh. 

PowidB, 

200 

1,000 

2,000 

4.000 

6,000 

8.000 

9,200 

9,400 

9,60C 

9,800 

10,000 

10.200 

16,600 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
83,450 

Ineh, 
0. 

.000100 
.000350 
.000600 
.000900 
.001350 
.001550 
.003350 
.005350 
.008000 
.010000 
.0U200 

Inch. 
0. 

.000100 
.000250 
.000250 
.000600 
.000450 
^    .000200 
.001800 
.002000 
.003550 
.001100 
.001200 

Ineh. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Elaatie  limit. 
Tenaile  atrensth. 

0. 
0. 

General  summary. 

Tensile  strengthper  aqnare  inch  of  original  aection ponnda..    83,450 

Elaatio  limit  per  sqnare  inoh  of  original  aeotion do . . .    46, 000 

Elongation  per  inch  after  mptare inch . .      .  2450 

Elongation  per  inoh  onder  strain  at  elaatio  limit do...  .001550 

Bednction  in  diameter  at  point  of  rapture do. . .        .125 

Bedaotion  in  area  after  mptare,  per  cent  of  original  sootion 43.3 

Poaition  of  rupture l'M2  from  neck 

Chuaeter  of  broken  aurface ailky  serrated 

~  lonofinohsecUons ".29*.  ".20 
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3.2-INCH   B.  L.  STEEL.   FIELD   QUN& 


Jaoket  No.  114. 

No.  4523. 
Marks,  ^^"^ 
Diameier,  ''.606. 
Sectional  area,  .20  square  inch. 
Ganged  length,  2". 


Applied  loads. 

EloD  Action 
per  inoh. 

SnccesBive 

eLoiigation 

per  inch. 

PennaoeBt 
•ot. 

Sucoeaaive 

permaiMMit 

act. 

Bemarka. 

Total. 

Peraonare 
incQ. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9.600 

9.800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
4«.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
92,050 

Ineh. 
0. 

.000100 
.000360 
.000600 
.000900 
.001350 
.001500 
.001550 
.901600 
.001660 
.001700 
.002050 
.002600 
.003660 
.004900 
.006050 

Jnoh, 

0. 

.000100 
.000250 
.000250 
.000300 
.000450 
.000150 
.000050 
.000050 
.000050 
.000050 
.000350 
.000650 
.000950 
.001350 
.001150 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatic  limit. 
Tensilo  strength. 

.000050 

.000050 
0. 

General  summary. 

Tonaile  stren gth  per  square  inoh  of  original  section pounds . .    92, 066 

Elastic  limit  per  sanare  inchof  originiu  section : da...    60.000 

Elongation  per  incn  after  mptore inch. .      .  2360 

Elongi^on  per  inch  under  atrain  at  elastic  Umit do. . .  .  001700 

Redaction  in  diameter  at  point  of  rapture do. . .        .  126 

Keduction  in  area  alter  rupture,  per  cent  of  original  aeotion 43. 8 

Position  of  rupture l."l  from  neck 

Character  of  broken  surface* silky,  serrated 

Elongation  of  inch  sections ".16, ".31 


TABULATION    OF    TENSION  SPECIMENS  FROM  S.2-INCH  B.  L.  STEEL 

FIELD  GUNS. 

[Stems  2  inches  long,  ".606  diameter.] 


Elastic 

Tensilo 

Ko.of 

test 

Position  in  gtin. 

Location 
of  spec- 

Umit 
per 

strength 
per 

Elonga- 
tion. 

Contrac- 
tion of 

Appearance  of  fracture. 

imens. 

square 
inoh. 

square 
inch. 

area. 

Pounds. 

Pounds. 

Percent 

Petesnt. 

4514 

Tube  No.  116.... 

Middle. 

47,000 

84,900 

10.0 

34.0 

Silky  serrated  80  per  oent, 

4519 

Tube  No.  116 

...do ... 

43,000 

84,350 

25.0 

46.2 

granular  26  per  cent.* 
Silky.t 

4520 

Tube  Ko.  117 

...do ... 

48,000 

85,200 

18.5 

37.1 

Silky,  serrated.* 

Silky,  aerrated,  traoe  of 

4521 

Tube  No.  120.... 

...do  ... 

41,000 

80,060 

24.6 

87.1 

granulation.* 
Silky,  aerrated.* 

4522 

Tube  No.  122.... 

..  .do .. . 

45,000 

80,750 

21.0 

46.2 

4515 

Jacket  No.  108.. 

Middle. 

50,000 

92,050 

23.6 

43.8 

SUky.f 

4518 

Jacket  No.  110.. 

..  .do ... 

52,000 

91,700 

22.6 

43.3 

Silky,  serrated.! 

4617 

Jaoket  No.  111.. 

...do  ... 

52,000 

92,600 

20.0 

87.1 

Granular  60  per  cent; 
ailky.  aerrated  40  per 

cent.f 

4616 

Jacket  No.  118.. 

Inside . 

46,000 

83,450 

24.6 

43.8 

SUky,aerrated.t 
Do.t 

4623 

Jaoket  No.  114.. 

Middle. 

50,000 

92,060 

23.6 

43.8 

*  Breech  end. 


t  Mussle  end. 
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Tube  No.  1. 
No.  4686. 


Marks,  %^[l 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Oauged  length,  2". 


Applied  loads. 

EloDffation 
perinoh. 

Snoo«88iye 

elongation 

perlnch. 

Pennanent 
•ek 

SnccesBive 

permanent 

aet. 

Bemarks. 

TotoL 

Pev  sanAre 
inoB. 

Potmdt. 

200 

1,000 

2.000 

4,000 

0,000 

7,000 

8,000 

8,400 

8,000 

8,800 

9.000 

9,200 

9,400 

9,000 

9.800 

10,000 

10.200 

10,400 

10,000 

10,800 

11,000 

11,200 

18,020 

Pound$. 
1,000 
6,000 
10,000 
20,000 
80,000 
35.000 
40,000 
42,000 
43.000 
44,000 
45,000 
48,000 
47.000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64.000 
66,000 
66,000 
98,100 

Inch. 
0. 

.000100 
.000850 
.000700 
.001000 
.001200 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001550 
.001550 
.001600 
.001600 
.001650 
.002200 
.004000 
.000250 
.007250 
.007950 

InOL 

0. 
.000100 
.000250 
.000350 
.000300 
.000200 
.000150 
.000050 
.000060 

0. 
.000060 

0. 
.000060 

0. 
.000050 

a 

.000050 

.000560 
.001800 
.002260 
.001000 
.000700 

IfUh. 

0. 
0. 

Inch, 
0. 
......  .^.. .. 

Initial  load. 

RlanticUmli. 
Tensile  strength. 

0. 

0. 

General  tummary. 

Tensile  strength  per  square  inch  of  orlffinal  section pounds..    93,100 

Slastic  limit  per  square  inch  of  original  section do. . .    61, 000 

Slongation  par  inon  after  rupture inch . .      .1700 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001660 

Beduetion  in  diameter  at  point  of  rupture do . . .       .  066 

Rednotion  in  area  after  rupture,  per  cent  of  originid  section 23. 9 

PositioBof  rupture ".  Sftromneck 

ChanMjterof  Inroken  surface granular,  silky  spot  at  circumference. 

~*  of  Inohteottona *".14,".ao 
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8.6-IKCH   B.  L.  STEEL   FIELD   BIFLES. 


Tube  No.  2. 

No.  4686. 

Marks,  ff  §5 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  leugth,  2". 


Applied  loads. 

SlonfratioB 
per  inch. 

SaoocBsiTO 

dlonntion 

per  Inch. 

Permanent 
set. 

Sncceesfve 

Bemarks. 

Total. 

Per  Mnare 
incA. 

pennanent 

Mt. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9.200 
9,400 
9,600 
9,800 

10,000 

10,200 
10,400 
10,600 
10.800 
11,000 
17,970 

Founds. 
1,060 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 

60,000^ 

51,000 
62,000 
53,000 
54,000 
55,000 
89,860 

Intk. 
0. 

.000050 
.000300 
.000650 
.001000 
.001100 
.001250 
.001350 
.001400 
.001450 
.001450 
.001500 
.001550 
.001600 
.001650 
.001700 
.002600 
.003250 
.004000 
.006000 
.008000 
.009000 

0. 

.000050 
.000250 
.000350 
.000350 
.000100 
.000150 
.000100 
.000050 
.000060 

0. 
.000050 
.000050 
.00UO50 
.000050 
.000050 
.000900 
.000650 
.000750 
.002000 
.002000 
.001000 

Inch, 
0. 
0. 

0. 

InHialloMl. 

SUstie  limit. 
Tenafle  rtrengtb. 

0. 

0. 

k 

I"*"'"'**"*** 

OmttnU  $ummarff, 

TensSla  strength  per  aqnare  ineh  of  original  section ponnda..    89,850 

Elastie  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  mpture inch..      .2050 

Elongation  per  inch  under  atnUn  at  elaatio limit do...  .001700 

Reduction  in  diameter  at  point  of  ruptnre do...       .105 

Reduction  in  area  after  rupture,  per  oentof  original  section 37.1 

Position  of  rupture 70flromneck 

Character  of  broken  aurfaoe ailky,  serrated 

BlongatloB  of  inch  sections *".30,  ".11 


8.6-INCH   B.  L.  STEBL   FIELD  RIFLSa 
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Tube  No.  a 
Na4687. 

Diameter,  '^506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'^ 


Applied  loads. 

Eloiintion 
permeh. 

SnoceBsive 

elonntion 

permch. 

Pennsaent 
set. 

Saccessive 

permanent 

set. 

Total. 

PerBOtuffe 
inon. 

Poimdf. 

aoo 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,460 

10,600 

10,800 

11,000 

17,840 

Powndi. 
1,060 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
58,000 
64,000 
65,000 
88,200 

Inch. 
0. 

.000050 
.000200 
.000600 
.000950 
.001100 
.001250 
.001300 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001550 
.001550 
.004950 
.008250 
.009450 
.010250 
.010750 

Inch, 

0. 

.000050 
.000150 
.000200 
.000350 
.0OU150 
.000150 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000050 

0. 

.003400 
.003300 
.001200 
.000806 
.000500 

Inth. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Klastis  limit. 
Tensile  strength. 

0. 

0. 

General  eummary, 

TiBsile  strength  per  square  inch  of  orifinal  section pounds . .    89, 200 

XbMtie  limit  per  sanAre  inch  of  original  section do...    50,000 

BkmgBfcion  per  inon  after  rapt  are inch:.      .  2450 

SIongBtion  per  inch  onder  suain  at  elastic  limit do...  .001550 

Bednetlon  in  diameter  at  point  of  raptare do- .  •       .125 

Redaction  in  area  after  raptare,  per  cent  of  original  section 43. 3 

Position  of  rupture l".22from  neck 

Character  of  OToken  sarfiuw silky 

Elongaikm  of  inch  sections ".22,  ".27* 
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Tube  No.  13. 
No.  4712. 

Marks,  StI'm 
Diameter,  ".505. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

Elongation 
permch. 

SqccobbIto 

elongation 

perlucli. 

Permanent 

Mt. 

SacoeMive 

permanent 

eet. 

Bemarka. 

Total. 

For  Bqaure 
incli. 

Poundi. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8.000 

8,400 

8,600 

8.800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

17,120 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
85,600 

Inch. 
0. 

.000150 
.000400 
.000650 
.001050 
.001300 
.001500 
.001550 
.001600 
.001600 
.001650 
.001700 

.003:kh) 

.005050 
.006000 
.007000 
.008500 

Inth, 

0. 
.000150 
.000250 
.000250 
.OOiUOO 
.000250 
.000200 
.000050 
.000060 

0. 

.000050 
.000050 
.001600 
.001750 
.000950 
.001000 
.001500 

0. 
0. 

IfUSh, 

0. 

Initial  load. 

KlaaticUmlt 
Tennile  strengtlL 

.0 

.0 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section poands . .    85, 600 

Elastic  limit  per  so aare  inch  of  origimu  section do . . .    46, 000 

Elongation  per  inon  alter  rupture inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .  001700 

Reduction  in  diameter  at  point  of  rupture do . . .        .  145 

Eeduotion  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture "  .75  from  neck. 

Character  of  hroken  surface Silky. 

Elongation  of  inch  sections '^84^"JLo 
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Tube  No.  14. 

No.  4711. 

Marks,  %^;£ 

Diameter,  ^^505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2^^ 


Applied  loads. 

Elonsation 
permch. 

Snooessive 

eloDKation 

per  Inoh. 

Permanent 
aet. 

Sacooasive 

permanent 

aet. 

Bemarka. 

Total 

Per  square 
Inoh. 

Poimdt. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,800 
8,800 
»,000 
9,200 
1^740 

Fofwndt, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
48,000 
78,700 

Ineh. 
0. 

.000100 
.000400 
.000850 
.001200 
.001460 
.001060 
.001700 
.012550 
.012800 
.013050 
.013600 
.015000 

Inek, 

0. 

.000100 
.OOOROO 
.000450 
.000350 
.000250 
.00U200 
.000050 
.010850 
.000250 
.000250 
.000550 
.001400 

Inch, 
0. 
0. 

fneh, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.010650 

.010550 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,700 

Slastio  limit  per  aouare  inch  of  original  section do...    41,000 

BlongatioB  per  iiMsn  alter  rupture inch..      .1400 

XlongaUon  per  inch  under  strain  at  elastic  limit do...  .001700 

Bednctlon  in  diameter  at  point  of  rupture do. . .        .  045 

Beduction  in  area  after  rupture,  per  cent  of  original  section 16. 0 

PoaiUon  of  rupture I'M  from  neck 

Character  of  broken  surface granular,  silky  spot  uear  the  circumference 

Songation  of  inoh  sections 'M2,"J.8^ 
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jAOKfiT  No.  9. 
1^0.4695. 


Marks,  S?;i 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loads. 

Blonfation 
permoh. 

Saocessive 

elonffation 

per  Inch. 

Permanent 
set. 

SuooessiTo 

permanent 

set. 

Total. 

Per  square 
inon. 

PoundM, 

200 

1.000 

2,000 

4,000 

8,000 

8,000 

9,200 

9,400 

9,800 

9,800 

10,000 

10,200 

10,400 

10,800 

10,800 

19,680 

PotffMb. 

1.000 

5,000 
10,000 
20,000 
30,000 
40,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000  . 
53,000 
54,000 
97,900 

'3. 

.000100 
.000300 
.000500 
.000850 
.001200 
.001800 
.001800 
.001860 
.001800 
.002200 
.003100 
.003800 
.O04.')00 
.008750 

Jndk. 

0. 

.000100 
.000200 
.000200 
.000350 
.000350 
.000800 

0. 

.000060 
.000060 
.000300 
.000900 
.000500 
.000000 
.002250 

0. 
0. 

JndL 
0. 

Inttial  load. 

ElaaUo  limit 
X  ensile  svengvn. 

0. 
0. 

General  Bummarjf, 

Tensile  strength  per  square  inch  of  ori  ffin  al  section pounds . .    97, 900 

EUatio  limit  per  m  nare  inch  of  originaTsection do . . .    48, 000 

Elongation  per  inch  after  ruptore inch. .        .  175 

Elongation  per  inch  under  ntrain  at  elastic  limit do ....  001900 

Reduction  in  diameter  at  point  of  rupture do. . .        .  085 

Bednction  inareaafterrupture,  per  cent  of  original  section 30.7 

Position  of  rupture ".85  from  neck 

Character  of  hroken  surface granular  80  percent,  silky  20per  ottnt. 

Elongatioii  of  inoh  sections ".25*. 'UO 
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JAGEIST  No.  12. 

No.  4696. 

Marks,2»»;f 

Diameter,  ^^505. 

Sectional  area,  .20  square  incli. 

Ganged  length,  2". 


Applied  loads. 

ElonsAtion 
peruieh. 

SacooBiiivo 

elongation 

permch. 

Permiineni 
aei. 

Snocessive 

pennuieni 

aei. 

Bflnaite. 

TotaL 

Per  aqowe 
inob. 

Found: 

200 

1.000 

3,000 

4,000 

6,000 

8,000 

9,300 

9,400 

9,600 

9.800 

10,000 

10,200 

10,400 

10.600 

10.800 

11,000 

11,200 

11,400 

11,600 

11.800 

19,530 

1.000 
5,000 
10,000 
20,000 
80,000 
40  000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
56,000 
56,000 
57,000 
58,000 
60,000 
97,600 

a 

.000100 
.OOOJOO 
.000700 
.001060 
.001400 
.001600 
.001660 
.001700 
.001750 
.001800 
.001900 
.001950 
.002000 
.002000 
.002200 
.008000 
.004500 
.006750 
.007000 

0. 

.000100 
.000200 
.000400 
.000350 
.000350 
.000200 
.000050 
.000060 
.000050 
.000050 
.000100 
.000050 
.000050 

0. 

.000200 
.000800 
.001500 
.001230 
.001250 

IndL 

0. 
0. 

0. 

Inliiallood. 

ElMticlfmlt. 
Tennfle  atron^b. 

0. 
0. 

• 

■ 

1 

Oenerdl  summarif. 

Toicfle  fltrangtii  per  aqiuiTe  inoh  of  original  seotioB poands . .    97,  ODO 

KiMtic  limit  per  MnareiBoh  of  origimd  section do...    64,000 

Slongstion  per  incn  alter  mp  tnre , ineh . .       .  206 

Blongation  per  inch  under  attain  at  elaatio  Uniit do ...  .  062000 

Bednction  ia  diameter  at  point  of  ntpture do. . .       .116 

Seduction  in  area  after  mptme,  per  cent  of  original  aection 40.8 

Pooitioiiofniptiire ".75fhmineok 

Cliaracterof  oroken  aarCMo ailky 

laongaHon  of  inoh  aeottoaf ".11,".80* 
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Jaokbt  Ko.  14. 
No.  4708. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  lo«ds. 

1 

Elonntioii 
per  Inch. 

SnooeMive 

elongation 

per  inch. 

Permanent 
set. 

Sneoeaaive 
permanent 

■et. 

Bamarks. 

Total. 

Per  no  aare 
inoh. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

18,940 

Poundt. 
1.000 
5,000 
10,000 
20,000 
90,000 
40,000 
46,000 
47,000 
48.000 
49,000 
60.000 
61,000 
62,000 
63,000 
94,700 

Inek. 
0. 

.000100 
.000400 
.000700 
.001050 
.00U50 
.001650 
.001700 
.001750 
.001950 
.002400 
.003500 
.004500 
.006350 

Inch. 
0. 

.000100 
.000300 
.000300 
.000350 
.000400 
.000200 
.000050 
.000050 
.000200 
.000450 
.001100 
.001000 
.000850 

Inch, 

0. 
0. 

Inek. 
0. 

Initial  load. 

EiaeUc  limit. 
Tensile  strength. 

.000050 
.000050 

.000050 
0. 

Oeneral  Summary, 

Tensile  strength  per  sqnare  inoh  of  oriffinal  section pounds..    94,700 

Elasticlimitpersqaareinchoforiginarseotion do...    48,000 

Elongation  per  inon  after  mptore inoh..      .2250 

Elongation  per  inch  under  strain  at  dastio  Umit do...  .001750 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Kednotion  in  area  alter  ruptu re,  per  cent  of  original  section 43. 8 

Position  of  rupture I'M  fh>m  neek 

Character  of  broken  surface silky 

Elongation  of  inoh  sections .., , • v---"-28*,  "J7 
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Jacket  No.  17. 
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Marks,  ^«  "o' 

Diameter,  ^'.505  square  inch. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


No.  47163. 


Applied  loads. 

Elooffation 
per  Inch. 

Snooeosive 

elongation 

per  Inch. 

Pennanent 
set. 

SncoeaaiTe 
permanent 

set. 

Bemarka. 

TotaL 

PerMoare 
inoD. 

Poundt, 

aoo 

1,000 
2,000 
4,000 
6,000 
8,000 
9,200 
9,400 
9,000 
9,800 

10,000 

10,200 
10,400 
10.600 
10,800 
17,610 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 

50,000 

51,000 
52.000 
53,000 
54,000 
88,060 

IfUh. 

0. 

.000100 
.000400 
.000660 
.001000 
.001400 
.001600 
.001660 
.001750 
.001800 
C   .002000 
I   .002500 
.004100 
.006500 
.006600 
.007550 

Inch, 
0. 

.000100 
.000300 
.000250 
.000»S0 
.000400 
.000200 
.000050 
.000100 
.000060 
.000200 
.000600 
.001600 
.001400 
.001100 
.000950 

Ineh. 
0. 
0. 

IneK. 
0. 

* 

Initial  load. 

Blaatic  limit. 
Tensile  strength. 

0. 
.000050 

.000050 

General  Bumtnary, 

Tensile  strength  per  square  inch  of  original  section pounds..    88,050 

Baslic  limit  per  sonare  inch  of  originalsection do...    49,000 

Xlongation  per  inon  after  niptnre inch..      .2400 

EloDgi^on  per  inch  under  strain  at  elastie  limit do...  .001800 

Redaction  in  diameter  at  point  of  raptnre do...       .125 

Seduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture at  middle  of  stem 

Character  of  hroken  surface silky 

Xlongation  of  inch  sections ".22%  ".a(P 

H.Ex.43 3 
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Jacket  No.  10. 
Ifo.  4714. 


Marks,  ^^';f 

Diameter,  ".505, 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

Elongation 
jier  inch. 

SucceBsire 
elongation 
per  inch. 

Permanent 

Snooeaaive 

permanent 

set. 

Somarko. 

Total. 

Per  Muare 
incD. 

Potmdt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9, 200 

9,400 

9,6l»0 

9,800 

10,000 

10,200 

10,400 

17, 410 

PoundM. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51. (KX) 
52,000 
87,050 

Inch. 
0. 

.000100 
.000350  • 
.000600 
.000950 
.001300 
.001550 
.001600 
.  002000 
.004500 
.006450 
.007200 
.0U8500 

Ineh. 
0. 

.000100 
.000250 
.000250 
.000350 
.000350 
.000250 
.00O0.W 
.001000 
.001900 
.001950 
.000750 
.001300 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 
Tenaile  atrength. 

0. 
0. 

Oeneral  aummary, 

Tenaile  strength  per  aqoare  inch  of  original  srction ponnds..    87,050 

£Iasticlimiti>er  square  inch  of  original  section do...    47,000 

Klongation  per  inch  after  rui^tnre inch . .      .  2460 

Klongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

lEleduction  in  diameter  at  point  of  rapture do. . .         125 

Kednction  in  area  after  rupture,  per  cent  of  original  section 4^  3 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface ailky 

Elongation  of  inch  sections 'MO,  ".23* 


TABULATION  OF  TENSION  SPECIMENS  FROM  S.S-INCR  B.   L.   STEEL 

FIELD  RIFLES, 


[Stoma  2  inches  long,  ".505  diameter.] 


Elastic 

TensUe 

No.  of 
tost. 

Position  in  gun. 

Location 
of  speci- 

limit 
per 

strength 
per 

Elon- 
gation. 

Con- 
traction 

Appearance  of  fracture. 

mens. 

square 

square 

of  area. 

inch. 

inch. 

Pounds. 

Pounds. 

Peret. 

Peret. 

4685 

Tube  No.  1 

Middle.. 

51,000 

93,100 

17.0 

23.9 

Granular,  ailkv  spot* 
Silky,  serratea.t 

4686 

Tube  No.  2 

...do 

50,000 

89,850 

20.5 

37.1 

4687 

TubeNo.8 

Outside 

50,000 

89,200 

24.5 

43.3 

Silky.* 
Do.f 

4712 

Tube  No.  13 

Middle.. 

46.000 

85,600 

22. 0 

49.1 

4711 

TuboNo.l4 

...do 

41,000 

78,700 

14.0 

16.9 

Granular,  silky  spot.* 

4095 

Jacket  No.  0 

Intddo  .. 

40,000 

97.900 

17.5 

30.7 

Granular  80    per    cent 
silky  20  per  C6nt.t 

4096 

Jacket  No.  12... 

...do 

54  000 

97,000 

ao.6 

40.3 

SUky.> 
Do.t 

4708 

Jacket  No.  14... 

...do 

48.000 

04,700 

22.5 

43.3 

4713 

Jacket  No.  17... 

OutAide 

40.000 

88.050 

24.0 

43.3 

Do.* 

4714 

Jacket  No.  19... 

Inside  .. 

47,  0(J0 

87, 050 

24.6 

43.3 

Do.t 

*  3reech  end* 


t  Huszle  end. 


3.6-INCH  STEEL  B.  L.  FIELD  MORTARS. 


SPECIMENS  FROM  STEEL  BODIES. 


8S 


8.6-INCH   STEEL   B.  L.  FIELD   MORTABS. 


37 


Body  No.  8. 
No.  4536. 


Marks,  f  U-j? 

Diameter,  ''.502. 

Sectional  area,  .198  square  inclu 

Chkuged  length,  2''. 


Applied  loads. 

Elongation 
perinoh. 

Snooessive 

elongation 

perinoh. 

Pennanent 
set. 

SaooessiTe 

pennanent 

•et. 

Bemarks. 

Total. 

Perwraare 
inch. 

Poiifu2t. 

198 

990 

1,980 

3,960 

5,940 

6,990 

7,920 

8,816 

8,514 

8,713 

8,910 

9,106 

9,806 

9,604 

9,702 

9,900 

10,098 

10,296 

10.494 

10^698 

10,890 

U,068 

11,286 

11,484 

11.682 

IS,  490 

Pound*, 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54,000 
66,000 
56,000 
67,000 
68,000 
60,000 
96,480 

Inok, 
0. 

.000100 
.000600 
.000600 
.001000 
.001200 
.001400 
.001460 
.001460 
.001500 
.001650 
.001600 
.001600 
.001660 
.001660 
.001700 
.001800 
.001850 
.001900 
.001950 
.002460 
.004660 
.005760 
.006600 
.007860 

Inok, 
0. 

.000100 
.000200 
.000300 
.000400 
.000200 
.000200 
.000050 

a 

.000060 
.000050 
.000060 

0. 
.000060 

0. 

.000050 
.000100 
.000050 
.000050 
.000050 
.000500 
.002200 
.001100 
.000860 
.001250 

Indi. 
0. 
0. 

0. 

Initial  load. 

Elaatic  Ifmit 
TrniKfle  strengtli. 

0. 

0. 

General  summarjf. 

ToMlle stfengtli per  tqiuure ineh  of  original  section pounds..    98,480 

Saatie  limit  per  sqnare  inch  of  original  section do...    64,000 

BloBgatloB  per  inen  after  mptnre inoh..       .220 

BloBgatloB  per  inch  under  strain  at  elastic  limit do...  .001960 

JtadiMtion  in  diameter  at  point  of  mptore do...       .062 

Stsdnctioii  in  ana  aftermptnre,  per  cent  of  original  section 86.4 

PoattioB of  mptore ".85 from  neck 

Chazmctarof  DcokensnrfMe siUcy 

~"  of  inoh  Motions '•.8a*  ".13 
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Body  No.  6. 

No.  4536« 
Marks,  «J^5 
Diameter,  ".500. 
Sectional  area,  .196  square  inclh 
Gauged  length,  2". 


Applied  loads. 

Elonsation 
per  moll. 

Sacoeaaive 

elongation 

per  inch. 

Permanent 
set. 

Sncoessire 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 

196 

980 

1,960 

3,920 

6,880 

6,860 

7,840 

8,232 

8,428 

8,624 

8,820 

9,016 

9,212 

9,408 

9,604 

9.800 

9,996 

10,192 

10,388 

10,584 

10.780 

10,976 

11, 172 

11.368 

11,564 

11,760 

19,460 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30.000 
85,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54,000 
66.000 
56,000 
67,000 
68,000 
59,000 
60,000 
99,290 

Ifieh. 
0. 

.000100 
.000300 
.000600 
.001000 
.001150 
.001350 
.001450 
.001450 
.001500 
.001500 
.001550 
.001600 
.001600 
.001650 
.001650 
.001700 
.001750 
.001800 
.001900 
.001950 
.003250 
.005500 
.,006100 
.007350 
.008100 

Ineh, 

0. 

.000100 
.000200 
.000300 
.000400 
.000150 
.000200 
.000100 

0. 
.000050 

0. 

.000050 
.000060 

0. 
.000060 

0. 

.000050 
.000050 
.000050 
.000100 
.000050 
.001300 
.002250 
.000600 
.001250 
.000750 

• 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastlo  limit. 
Tensile  atrength. 

0. 

0. 

............ 

Oeneral  9ummaiy, 

Tensile  strength  per  square  inch  of  original  section ponnds..    91. 

Blastio  limit  per  SQoare  inch  of  original  section do...    56^000 

Elongation  per  inon  after  mptnre inch..       .905 

Blongation  per  inch  under  strain  at  elastic  limit do...  .001960 

Badnction  in  diameter  at  point  of  mptnre do...       .]10 

Bednction  in  area  after  raptnre,  per  cent  of  original  section 89.3 

Position  of  mptnre 1".  15  from  neok 

Character  of  broken  snrfaoe sill^ 

BIoagMton  of  Inoh  sections ".as*,  "it 
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Body  No,  16. 

No.  4537 

Marks,  ^^^ 

Diameter,  ''.502. 

Sectional  area,  .198  square  inch. 

Qanged  length,  2". 


Applied  loads. 

EloDgatioii 
per  inch 

SucceftRiTo 

elonfTfttioo 

per  inch 

Permanent 
set. 

Sncceasive 

Semarks. 

TotaL 

Per  sqattTO 
Inch. 

permanent 
net. 

Potmdi. 

196 

990 

1,900 

3,980 

5,040 

8,930 

7.920 

8,318 

8.514 

8,712 

8,910 

9,108 

9,808 

9,504 

9,702 

9,000 

10,008 

10,206 

10,494 

10,892 

10,800 

11,088 

11,288 

11.484 

11,882 

11.880 

20,130 

Paundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
57.000 
68,000 
60.000 
80,000 
101,670 

fneh. 
0. 

.000100 
.000250 
.000550 
.000950 
.001050 
.001300 
.001350 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001800 
.001800 
.001860 
.001650 
.001700 
.001800 
.001900 
.002800 
.003000 
.005350 
.008100 
.008000 

Jneh. 
0. 

.000100 
.000150 
.000300 
.000400 
.000100 
.000250 
.000050 

a 

.000050 
.000050 
.000050 

0. 
.000060 
.000050 

0. 
.000050 

0. 
.000050 
.000100 
.OUOIOO 
.000700 
.001300 
.001450 
.000750 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

- 

General  eummary* 

Tenafle  strength,  per  square  inch  of  original  section ponnda..  101,870 

Xlutic limit,  per  square  inch  of  originaTseotion do...    55,000  , 

Elongation  per  inch  after  mptare inch..       .100  i 

Xlongation  per  inch  under  strain  at  elastic  limit * do...  .001900 

Bednetion  in  diameter  at  point  of  mptnre do. . .       .  082 

BednctSon  in  area  after  rapture,  per  cent  of  original  section 36.4 

Position  of  rupture ".0  from  neck 

Character  of  broken  snrfaoe..... silky,  serrated,  trace  of  granulation  i 

BoBgatiOB  of  ineh  aecttona "ai,".27*; 


5-INOH  B.  L.  STEEL  SIEGE  RIFLES. 


SPECIMENS  FROM  TUBE  AND  JACKET  NO.  10, 
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Tube  No.  10. 


No.  4,624 

Marks,  |«  »5 

Diameter,  '^564. 

Sectional  area,  J25  square  inch. 

Changed  length,  3'^ 


Applied  loads. 

Elongation 
per  ineh. 

Snccesfdve 

elongation 

perlnch. 

Pennanent 
aet. 

Snoceaslve 

permanent 

set. 

Bemarka. 

Total. 

PerMtiare 
incn. 

Povnds, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

22.480 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
89,920 

0. 

.000100 
.000300 
.000600 
.000933 
.001100 
.001207 
.001367 
.001400 
.001438 
.031467 
.001600 
.001733 
.002100 
.003083 
.004307 

Inch, 
0. 

.000100 
.000200 
.000300 
.000333 
.000167 
.000167 
.000100 
.000033 
.000033 
.000034 
.000133 
.000138 
.000367 
.000083 
.001334 

Inch, 
0. 
0. 

Inch,- 
0. 

Inltiiaioad. 
Elaatio  limit 

0. 

.000038 

.000083 

Tensile  strength. 

1 

QeiMTal  summary,  \ 

Tensile  strength  per  sqnaie  inch  of  oriffinal  section jwnnds..    89,920 

Bastio  limit  per  square  inch  of  original  section do ... .    46, 000 

Slongation  p«r  incJi  after  mptnre inch..      .2000 

Slongation  per  inch  nnder  strain  at  elastic  limit do 001467 

Sednction  In  diameter  at  point  of  mpture do 134 

Xedvotion  in  area  after  mptore,  per  oent  of  original  section 41.9 

Position  of  rnptnre 1"  .66  from  neck 

Chsraeterof  nokensnrfaoe silky,  56  per  cent;  granular,  45  per  oent 

SongationofiiiQhseotiona ".12,  ".36%  ".18 
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Jacket  No.  10. 

No.  461L 

Marks,  I  t^;^ 

Diameter,  "'^564. 

Sectional  area,  .25  square  inclL 

Gauged  length,  3". 


Applied  load«. 

Eloncation 
per  inch. 

SaoceMire 

elonsatiMi 

per  inch. 

Permanent 
set. 

SnooeMive 

permanent 

•et. 

Total. 

Per  square 
inon. 

Paundt. 

250 

1,250 

2.500 

5.000 

7,500 

10.000 

11,000 

11.250 

11.500 

11,750 

12,000 

12,250 

12.500 

12,750 

18,000 

23.840 

Poundt. 
1.000 
5,000 
10,000 
20,000 
80,000 
40.000 
44,000 
46,000 
46,000 
47,000 
48,000 
40.000 
60,000 
61,000 
62,000 
85.860 

Inch, 
0. 

.000100 
.000333 
.000667 
.001000 
.001367 
.001467 
.001600 
.001567 
.001600 
.001800 
.003067 
.004667 
.006233 
.006067 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000307 
.000100 
.000033 
.000067 
.000033 
.000200 
.001267 
.001600 
.000566 
.000834 

Inch. 
0. 
0. 

0. 

Initial  load. 

Elaiitio  Umit. 
Tensile  strength. 

0. 
0. 

:: 

1 

1 

; 

1 

Crtneral  summary. 

Tensile  strength  per  square  ineh  of  original  section pounds..    05,880 

Slastio  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch . .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  i>oint  of  rapture do...        .124 

Seduction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rnptare I'MO  firomneck 

Character  ot  broken  surface silky 

Xlongaldon  of  inch  sections ".15. ''.26*,  ".19* 

5-lNCH  B.  L.  Steel  Siege  Rifles. 

SPECIFIC  GBA  VITY  AND  HARDNESS  OF  TUBE  AND  JACKET  NO.  10. 

No  tension  tests  of  these  specimens. 


Position  in 
rifle. 


Harks  on  specimens. 


Specific 
gravity. 


Hardness. 


Tube... 
Jacket. . 


6B,oT— BB,K 
5  BiA  J— B  Bt  M 


7.8696 
7.8628 


10.50 
22.02 


\ 


8-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube  No.  10« 

ITo.  973. 

Marks,  |5;;5 

Length,  5''. 

Diameter,  V'.102. 

Sectional  area,  .953  square  inch. 

Ganged  length,  4''. 


Applied  loftdB. 

Compres- 

•ion  per 

inon. 

Sncceesiye 
compres- 
sion per 
ineb. 

PemiMient 
set. 

Sncoessive 

pennsnent 

set. 

Bemarks. 

Total. 

Partoiun 
incn. 

Pounds. 
963 
4,766 
9,630 
14,296 
19,000 
23,826 
28,590 
83,355 
38,120 
89,073 
40.026 
40,979 
41,932 
42,885 
43.838 
44.791 
45  744 
46.607 
47.650 
49,556 
51.462 
53.368 

•56.274 
67,180 
50,086 
60.992 
62,898 
64,804 
66,710 
93,800 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,900 
56,000 
58,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
98,430 

0. 

.000125 
.000250 
.000375 
.000650 
.000725 
.000875 
.001025 
.001225 
.001250 
.001275 
.001325 
.001976 
.004500 
.004950 
.005150 
.006MO 
.006876 
.007500 
.008800 
,010225 
.011750 
.013500 
.  014750 
.016226 
.017875 
.019776 
.021300 
.023100 

0. 

.000125 
.000126 
.000125 
.000175 
.000175 
.000150 
.000150 
.000200 
.000025 
.000026 
.000060 
.000660 
.002625 
.000460 
.000500 
.000700 
.000726 
.000626 
.001300 
.001425 
.001525 
.001760 
.001260 
.001475 
.001660 
.001900 
.001526 
.001800 

0. 
0. 

Inch. 
0. 

InitiiaiMd. 
Ssstio  limit 

UltiiDAtestreBgib. 

.000025 

.000026 

.003009 

.002075 

.005823 

.002825 

«■•• 

Failed  by  triple  flexure. 


48 


8-mCH   STEEL   B.  L.  RIFLES. 


Tube  "So.  22. 


No.  956. 


Marks,  |^S 

Length,  5'^ 

Diameter,  1/'128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4'^ 


Applied  loadB. 

Compres- 
sion per 
incn. 

SocoessiTe 

vompres- 

sion  per 

incn. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

TotiO. 

Per  BqoAre 
Inch. 

Pound: 
1,000 
6,000 
10,000 
15,000 
20,000 
26.000 
80,000 
86,000 
40,000 
46,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
107,720 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
64,000 
65,000 
66,000 
58,000 
60,000 
62,000 
01.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
107,780 

Inch. 
0. 

.000126 
.000260 
.000400 
.000660 
.000726 
.000875 
.001050 
.001200 
.001876 
.001426 
.001460 
.001500 
.001550 
.001600 
.001626 
.001726 
.001826 
.002150 
.002000 
.004150 
.005625 
.007250 
.006750 
.010100 
.011425 
.013126 
,014775 
.016276 
.017800 
.019626 
.021376 

Inch. 
0. 

.000125 
.000126 
.000150 
.000150 
.000175 
.000150 
.000175 
.000150 
.000176 
.000050 
.000025 
.000050 
.000050 
.000050 
.000025 
.000100 
.000100 
.000325 
.000750 
.001250 
.001475 
.001625 
.001500 
.001360 
.001826 
.001700 
.001650 
.001500 
.001525 
.001725 
.001850 

Inch. 
0. 

Inch. 

0. 

Tniiialload. 
ElaaUc  limit 

XT  timate  strength. 

0. 

0. 

Failed  by  triple  flexure 
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Tube  No.  23. 


No.  957. 


Marks,  |^«5 

Length,  5'^ 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4'^ 


Applied  loads. 

Com- 
pre^Hion 
per  inch. 

Saccesftive 

Permanent 
sot. 

Sncceesire 

Kemarks. 

Total. 

Per  square 
inch. 

ooniproa- 

sion  per 

incn. 

permanent 
set. 

Povndt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80.000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
100, 570 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
51.000 
52,000 
53,000 
64,000 
56,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
100,570 

Inch. 
-0. 
.000075 
.000225 
.000350 
.000500 
.000660 
.000800 
.000950 
.001100 
.001300 
.001350 
.001400 
. 001475 
.001550 
.005825 
.006450 
.007125 
.007700 
.008425 
.000025 
.000875 
.011475 
.013000 
.014650 
.016:<75 
.018125 
.019800 
.021675 

Inch. 
0. 

.000075 
.000150 
.000125 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.00U050 
.000050 
.000075 
.000075 
.004275 
.000625 
.000675 
.000575 
.000725 
.000600 
.000850 
.001600 
.001526 
.001650 
.001725 
.001750 
.001676 
.001875 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

•■•••••••■••^ 

L. 

0. 

0. 



1 

L. '"*'!!!!'_ 

R1o«<fc  limtt. 

Ultimate  strength. 

Failed  by  triple  flexure. 
H.  Ex.  43 1 
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8-INCH   STEEL   B.  L.  RIFLES, 


Tube  ^o.  24. 


No.  958. 


Marks,  f^^S 

Length,  5". 

Diameter,  I'M  28. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
incn. 

Saccessive 
compres- 
sion per 
incn. 

FermaDent 

set 

Snceessive 

permanent 

set. 

Bemarks. 

Total. 

For  square 
incn. 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
SO,  000 
35.000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
54,000 
56,000 
58,000 
60.000 
62  000 
64,000 
66.000 
68,000 
70,000 

103,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
103, 100 

Inch. 
0. 

.000100 
.000250 
.000400 

.ooa'iso 

.000725 
.000025 
.001075 
.  001250 
.001425 
.001450 
.001500 
.001750 
.003975 
.004875 
.005650 
.006375 
.007800 
.009525 
.011125 
.  012700 
.014450 
.016050 
.017850 
.019825 
.021625 

Inch. 
0. 

.000100 
.000160 
.000150 
.000150 
.000175 
.000200 
.000150 
.000175 
.000175 
.000025 
.000050 
.OQ0250 
.002225 
.000900 
.000775 
.000725 
.001425 
.001725 
.001600 
.001575 
.001750 
.001600 
« 001800 
.001975 
.001800 

Inck, 
0. 

Indi, 
0. 

Initial  load. 

.000025 

.000025 

.000025 

0. 

FlAstio  limit. 

« 

1 

1 

, 

Uliimatc  strength. 

1 

Failed  by  triple  flexure. 
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Jacket  No.  9, 
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Marks  |5^J 
Diameter,  ".564. 


No.  4721. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  VMids. 

EIoDsatioD 
per  mch. 

SnoeessiTe 

elongation 

perlnch. 

FemiMieiit 
eet. 

Sncceeeire 

permanent 

eet. 

Remarks. 

Total. 

Fer8qn«r« 
inco. 

Poundt. 

250 

1.250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

U,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

18.500 

13,750 

23,080 

Poundt. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000. 
51,000 
52,000 
53,000 
54,000 
55,000 
92,320 

Inch, 

.0 

.000067 

.000267 

.000600 

.000983 

.001267 

.001400 

.001433 

.001467 

.001500 

.001507 

.001633 

.001667 

.002000 

.003033 

.005700 

.007167 

.007883 

Inek. 

.0 

.000067 

.000200 

.000333 

.000333 

.000334 

.000133 

.000033 

.000034 

.000013 

.000067 

.000066 

.000034 

.000333 

.001033 

.002667 

.001467 

.000666 

Jneh, 

.0 

.0 

Inch. 
.0 

Initial  load. 

Elasticllinit. 
Tensile  strength. 

.0 
.000038 

.000083 

General  aummary, 

TeDsile  strength  per  sqaare  inch  of  original  section pounds..    02,320 

Elastic  lim it  per  so  nare  inch  of  origins!  section do . . .    50, 000 

Elongation  per  inch  after  rupture inch. .      .  1033 

ElongiUion  per  inch  under  strain  at  elastic  limit do...  .001667 

Redaction  in  diameter  at  point  of  rapture do. . .        .104 

Redaction  in  area  after  rapture,  per  cent  of  original  section 33. 6 

Position  of  rupture , ".OOflromneok 

Charaoter  of  broken  surface silky 

Elongation  of  inch  sections ".28%  ".18, ''.12 
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8-INCH    STEEL   B.  L.  RIFLES, 


No.  4722. 

Marks,  iS?;  J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Eloncation 
per  In  oh. 

Snccesaive 

elongation 

per Inch. 

Permanent 
set. 

Sacoeenive 

permanent 

set. 

Remarks. 

Tottl. 

Per  sqaare 
incn. 

Pounds. 

250 

1,250 

2,600 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

21, 170 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54.000 
55,000 
84,680 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001567 
.001600 
.001633 
.001667 
.001667 
.001700 
.001767 
.007800 
.008033 
.00983;) 
.010967 
.012000 

Inch. 

0. 

.000133 
.000200 
.000334 
.000333 
.000367 
.000200 
.000033 
.000033 
.000034 

0. 
.000033 
.000067 
.006033 
.001133 
.000900 
.001134 
.001033 

Inch. 
0. 
0. 

Inch. 
0. 

Tnitialload. 

Elastic  limiL 
Tensile  strength. 

.000033 
.000033 

.000033 
0. 

General  summary. 

Tensile  strfogtli  per  square  inch  of  original  section pounds..    84,680 

Elastic  limit  per  square  inch  of  original  section ., do...    50,000 

Elongation  per  inch  after  rupture .* inch..      .2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do . . .       .  IM 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture l".7firomneek 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  12,  ".»*,".  19 


8-INCH   STEEL   B.  L.  RIFLES. 
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Jacket  No.  21, 


No.  959. 


Marks,  I  tJ'm 

Length,  6". 

Diameter  l'M27. 

Sectional  area,  1  square  inch. 

Gauged  length,  ^". 


Applied  loadB.     . 

Compies- 

•ion  per 

inon. 

Saooeesiye 

oompres- 

aionper 

inon. 

Pennanent 
set 

SnooesBive 

peimanent 

■et. 

Bemarka. 

Total. 

Persoiuure 
inon. 

Pouiub. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
110,800 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 
61,000 
52,000 
G8,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
110,300 

Inch. 
0. 

.000075 
.000225 
.000375 
.000560 
.000700 
.000876 
.001050 
.001200 
.001375 
.001575 
.001660' 
.001850 
.003125 
.003900 
.004575 
.005500 
.006750 
.008275 
.009550 
.011000 
.012360 
.014125 
.015450 
.010975 
.017575 
.020825 
.022375 

0. 

.000075 
.000150 
.000150 
.000175 
.000150 
.000175 
.000175 
.000150 
.000175 
.000200 
.000075 
.000200 
.001275 
.000775 
.000675 
.000925 
.001250 
.001525 
.001275 
.001460 
.001350 
.  001775 
.001325 
.001525 
.000600 
.002750 
.002050 

Inch. 
0. 

IneK, 
0. 

Initial  load. 
ElaaUo  limit 

Ultimata  strength. 

0. 

Failed  by  triple  flexure. 
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8-INOH   STEEL   B.  L.  BIFLES. 


Jaoket  No.  22. 


Ko.MO. 


Marks,  5  t"m 


Length,  5''. 
Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Gauged  length,  4'^ 


Applied  load«. 

Compreft- 

Successive 

Pemiaiieiit 
■et. 

SnoeeMiTe 

permanent 

set. 

Kemnrks. 

ToUl. 

Per  BO  nare 
incn. 

sioii  per 
incn. 

oranpres* 

sion  per 

inch. 

1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45.000 
50,000 
5L000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
109,980 

Pounda. 
1,000 
6,000 
10,000 
15,000 
20,000 
26.000 
30,000 
86,000 
40,000 
46,000 
60,000 
51,000 
62,000 
53,000 
64,000 
65,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
109,980 

Inch. 
0. 

.000100 
.000250 
.000375 
.000525 
.000700 
.000875 
.001025 
.001200 
.001375 
.001575 
.001650 
.001750 
.002175 
.002900 
.003775 
.004625 
.006300 
.007825 
.000175 
.  010575 
.012050 
.013660 
.015200 
.016750 
.018475 
.020100 
.022000 
.023700 

IndL 
0. 

.000100 
.600150 
.000125 
.000150 
.000175 
.000175 
.000150 
.000175 
.000175 
.U00200 

Inch. 

0. 

JfwA. 
0. 

Initial  load. 

^ 

0. 

0. 

.000075 

EUatlo  limit. 

.000100 
.000425 
.000725 
.000875 
.000850 
.001675 
.001525 
.001350 
.001400 
.001475 
.001600 
.001550 
.001550 
.001725 
.001625 
.001900 
.001700 

...•.•......<............ 

Ultimate  atrengtli. 

t 

I 

t 

1 

Failed  by  triple  flexure. 


8-INCH   STEEL   B.  L.  RIFLES. 


Jacket  TSo.  23. 
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No.  9C1. 


Marks,  8^i 

LeD^h,  5*\ 
Diameter,  1".129. 
Sectional  area,  1  square  Incli. 
Gaaged  length,  4". 


Applied  loads. 

• 

Compres- 

Bloupox 

inoli. 

SacoeMive 

comprM- 

Blonper 

inch. 

Permanent 
set 

Successive 

permanent 

set. 

tlemarks. 

Tot--   ^''teT" 

Povndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
58,000 
60.000 
62.000 
64.000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
111,550 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
111,550 

Jnek, 
0. 

.000125 
.000250 
.000400 
.000550 
.000750 
.000875 
.001060 
.001225 
.001400 
.001600 
.001625 
.001750 
.002125 
.003325 
.004200 
.004975 
.006500 
.007775 
.000175 
.010600 
.011750 
.013300 
.014875 
.016250 
.017900 
.019150 
.020925 
.022900 

Inch, 
0. 

.000125 
.000125 
.000150 
.000150 
.000200 
.000125 
.000175 
.000175 
.000175 
.000200 
.000025 
.000125 
.000375 
.001200 
.000875 
.000775 
.001525 
.001275 
.001400 
.001326 
.001250 
.001550 
.001575 
.001375 
.001650 
.001250 
.001775 
.001975 

Ineh, 
0. 

Ineh, 
0. 

Tnitiallood. 
Elastic  limit 

Ultimate  strength. 

•. 

0. 

• 

0. 

1 

1 

« 

Failed  by  triple  flexure. 
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8-INCH  STEEL  B.  L.  RIFLES. 

SPECIFIC  GRAVITY  AND  HARDNESS  OF  TUBES  AND  JACKETS. 

!N'o  tension  tests  of  these  specimens. 


l^amber 
of  rifle. 


10 
22 
23 
24 
21 
22 
23 


Poflition  in 
rifle. 


Tube. 
....do . 
....do. 

do. 

Jacket 

do . 

....do . 


Harks  on  specimen. 


8  R„  T— B  R„  M 
8  Ri,  T-B  R«  M 
8  R„  T— B  R.  M 
8  R,4  T-B  R,  M 
8  R)|  J — B  R|4  M 
8  R«|  J— B  R«  M 
8  Rfg  u — B  R|9  bL 


Specific 
gravity. 

7.8519 
7.8545 
7.K564 
7.8582 
7.8558 
7.8374 
7.8570 


17.90 
20.25 
17.17 
18.29 
20.81 
19.60 

ao.7o 


8-INCH  STEEL  B.  L.  EIFLE& 

CHEMICAL  COMPOSITION  OF  TUBES  NOS.  22  AND  SS,  AND  JACKET  NO.  t9. 


Compres- 
sion test 
namber. 

Kum- 

ber  of 

rifle. 

Position  in  rifle. 

Carbon. 

Manga- 
nese. 

0.662 
0.662 
0.640 

SUioon. 

Snl- 
pbar. 

Phos- 
phorus. 

Total. 

Grapb- 
itic. 

Com- 
bined. 

956 
957 
960 

22 
23 
22 

Tube 

0.230 
0.233 
0.292 

0.010 
0.009 
0.027 

0.220 
0.233 
0.265 

0.149 
0.157 
0.109 

0.030 
0.024 
0.023 

0.024 
0.020 
0.025 

....do 

Jacket 

TAB  ULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  STEEL  B.  L.  RIFLES. 

[Stems  3  inches  long,  ".564  diameter.] 


No.  of 
test. 

Position  in  gun. 

Location  of 
specimens. 

Elastic 

limit  per 

square. 

inch. 

Tensile 

strength 

per  square 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance 
or  iraoture. 

4721 
4722 

Jacket  No.9 

....do 

Outside 

....do 

PoundM. 
50,000 
50,000 

Pounds. 
92,320 
84,680 

Perot 
19.3 
23.3 

Perot. 
33.5 
47.2 

Silky.* 
Do.t 

*  Breech  end. 


t  MuBEle  end. 


TABULATION  OF  COMPRESSION  SPECIMENS  FROM  S-tNCH  STEEL  B.  L. 

RIFLES. 


No.  of 
test. 

Position  in  gun. 

Location  of 
specimens. 

Elastic 

limit  per 

square 

inch. 

Ultimate 

strength 

per  square 

inch. 

Manner  of  fiUlnra. 

973 
956 
967 
958 
959 
960 
961 

Tube  No.  10 

Tube  No.  22 

Middle 

....do 

Pounds. 
43,000 
49,000 
49,000 
47,000 
51,000 
61,000 
51,000 

Pounds. 

98,430 
107.720 
100, 570 
103, 100 
110,300 
109,960 
111,650 

Triple  fl»xure.* 

Do'.* 
Do.* 
Do.* 
Do.* 
Do.* 

Tube  No.  23 

■ . . •  do  _..••••• 

TubeNo.24 

. ...do  ......... 

Jacket  No.  21 

do 

Jacket  No.  22 

....do 

Jacket  No.  23 

do 

• 

'Breeohaad. 


10-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube  No.  4. 

No.  4534, 

Marks,  S^§5 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

• 

Elongatiaii 
per  mob. 

Sueoesaive 

elongation 

perlnch. 

Permanent 
aet 

Succ^ive 

permanent 

aot. 

Bemarka. 

Total. 

Vw  aquara 
incn. 

PoundM. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

23,750 

Pottndt. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
53,000 
»5,000 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001133 
.001333 
.001367 
.001400 
.001433 
.001467 
.001600 
.001533 
.001600 
.001667 
.002067 
.002'/38 
.003233 
.004000 
.005033 

Indi. 
0. 

.000100 
.000200 

.oou:m 

.000367 
.000133 
.000200 

.oooo.^4 

.000033 
.OOOWiS 
.000034 
.000033 
.000033 
.000067 
.000067 
.000400 
.000666 
.000500 
.000767 
.001033 

Inch. 
0. 
0. 

iTieh. 
0. 

Initial  load. 

Elastic  limit. 
Tenaile  strength. 

0. 
,000033 

.000033 

1 

Q^neral  aumrfMry, 

Tenaile  strength  per  square  inch  of  original  section pounds..    05,000 

Slastic  limit  per  sonare  inch  of  originu  aection do. . .    48, 000 

Klongatton  per  incn  after  rupture inch . .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do...        .  104 

Rednotioa  in  area  after  mpturei  per  cent  of  original  section 33.5 

Position  of  rupture I'MOfrom  neck 

Chsncter  of  broken  snrfkce granular,  75  per  cent;  silky,  25  per  cent 

MflngrtioB  Of  iaoh  aeetiona ''.27  V.20.  ".12 


10-lNCH  STEEL  B.  L.  BIFLBS. 

No.  990. 


Marks,  B  ^M 

Lengtti,  5". 

Diameter,  1".127. 

Sectional  area,  1  square  incb. 

Gauged  length,  4". 


ipsOMhrni: 

ToUl. 

"■•yar 

P«wb. 

Powutt. 

1,000 

1.000 

&,000 

siooo 

10.000 

10.000 

15.000 

15.000 

20,000 

90.000 

M.OO0 

u.ooo 

30,000 

80,000 

86,000 

40.000 

wlooo 

«;ooo 

islooo 

U,  000 

«4l000 

44,000 

46.000 

«:ooo 

44,000 

4T,000 

47,000 

48,000 

4e!oao 

50.000 

so;  000 

51.000 

E1.OO0 

6.-i;ooo 

63.000 

H.00O 

64.000 

64,000 

6«.OO0 

68.000 

■0,000 

oo.oot 

O!i.oao 

62,  OM 

64,00(1 

eiooo 

MOW 

18.00(1 

M.OOIl 

70.000 

TD,OOC 

ioz.au8 

10£.aH 

Failed  by  doube  flexure. 
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Fo.4533. 


Marks,  »^T 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDzatioii 
per  inch. 

Sncceesire 

elongation 

per  inch. 

Permanent 

aet. 

Succeaaiye 

permanent 

set. 

Bemarka. 

Total. 

Per  Mtiare 
inoh. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,210 

12,500 

12,750 

13,000 

13,250 

23,210 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
58,000 
02,640 

Jneh. 

.0 

.000100 

.000267 

.000600 

.000933 

.001100 

.001267 

.001300 

.001333 

.001367 

.001400 

.001438 

.001500 

.001533 

.001600 

.003667 

.005167 

.005667 

.000600 

.007400 

Inch. 

.0 

•000100 

.000167 

.000333 

.000333 

.000167 

.000167 

.000033 

.000033 

.000034 

.000033 

.000033 

.000067 

.000033 

.000067 

.002067 

.001500 

.000500 

.000933 

.000800 

Inch. 
.0 
.0 

Inch. 
.0 

Initial  load. 

.0 
.0 

Elastic  limit 

Tenstile  strength. 

General  summary. 

Tensile  strenKth  per  sqnare  inch  of  original  section pounds..    92.840 

Elastic  limit  per  sqnare  inch  of  original  section do . . .    48, 00t» 

Eton  cation  per  in  en  after  rapture .^ inch . .      .  1 867 

Elongation  per  inch  under  strain  at  elantio  limit .* do. . .  .  001600 

Kednction  in  diameter  at  point  of  rupture do. . .        .135 

Kedaction  in  area  after  mpture,  pei  cent  of  original  section   41.9 

Position  of  rupture 1".  5  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotlona ".18,  ".81*,  ".12 
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Tube  No.  5. 

No.  991. 

Marks, }?  ^Tm; 

Length,  5". 

Diameter,  1".126. 

Sectional  area,  .0996  square  inch. 

Gauged  length,  ^". 


Applied  loads. 

Comprea- 

aion  per 

incn. 

Saoceaalve 

compres- 

sion  per 

inch. 

Perroasent 
aet. 

Sacoeaaive 

Semarka. 

Total. 

Per  aqnare 
inch. 

permanent 
aet. 

Ti>%mda. 
996 
4,960 
9,960 
14,940 
19,920 
34,900 
29,880 
34,860 
39,840 
40,836 
41,832 
42,828 
43.824 
44,830 
45.816 
46.812 
47,806 
48,804 
49,800 
61,792 
53,784 
55,776 
57,768 
50,760 
61, 752 
63,744 
65,736 
67,728 
69,720 
94,860 

Twmda, 
1,000 
5.000 
10,000 
15,  (HX) 
20,000 
25,000 
80,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
95,280 

Inek, 
0. 

.000100 
.000200 
.000350 
.000500 
.000650 
.000800 
.000975 
.001200 
.001250 
.001300 
.001375 
.001475 
.001675 
.002175 
.003350 
.004475 
.005250 
.006150 
.007625 
.009025 
.010700 
.012475 
.  014025 
.015700 
.017450 
.    .019625 
.021750 
.023525 

0. 

.000100 
.000100 
.000150 
.000150 
.000150 
.000150 
.000175 
.000223 
.000050 
.000050 
.000075 
.000100 
.000200 
.000500 
.001175 
.001125 
.000775 
.000900 
.001475 
.001400 
.001675 
.001775 
.001550 
.001675 
.001750 
.002175 
.002125 
. 001776 

Inch. 
.0 
.0 

0. 

InitiAlload. 

: - 

.000075 

.000075 

Elaalio  limit. 

Ultimate  atrength. 

............ 

1 

.004500    j      .004425 

1 

) 

.012000 

.007500 

.021125 

.009125 

Failed  by  double  floxture. 
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TUJBE  No.  C. 
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No.  974. 


Marks,  1b«5^^5   • 

Length,  5". 

Diameter,  l'M27. 

Sectional  area,  1  Hqaare  inch. 

Ganged  length,  4J'. 


Applied  loftdB. 

Comprea- 

alon  per 

inch. 

Sncceaaive 

comprea- 

aionper 

inch. 

Permanent 

aet 

SucceaaiTe 

pennanent 

aet. 

Total. 

Per  aanare 
inch. 

Paini<f«. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60.000 
62,000 
61000 
66,000 
68,000 
70,000 

106,400 

FavndM, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
61,000 
52,000 
68,000 
54,000 
56,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
108,400 

>     Ineh. 
0. 

.000125 
.000250 
.000400 
.000550 
.000725 
.000000 
.001075 
.001275 
.001300 
.  001325 
.001375 
.001400 
.001425 
. 001475 
.001500 
.001660 
.001576 
.001625 
.003000 
.003875 
.004550 
.005175 
.006575 
.006250 
.009700 
.011200 
.012500 
.014000 
.015825 
.017560 

InOi. 
0. 

.000125 
.000125 
.000150 
.000150 
.000175 
.000175 
.000175 
.000200 
.000025 
.000025 
.000060 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.001375 
.000875 
.000675 
.000625 
.001400 
.001675 
.001450 
.001500 
.001300 
.001500 
.001825 
.001725 

Ineh. 
0. 
0. 

J»M. 

0. 

Initial  load. 

Elaatic  limit.  ■ 
Ultimate  strength. 

• 

0. 
.000025 

.000026 

.000025 

0. 

.000050 

"  .000025 

Failed  by  triple  flexure. 
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10-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  7. 
No.  4583 


aiikTKtiy  BT,M 

Diameter,  ".566. 

Sectional  area,  .252  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Soocesaiye 

Permanent 
set. 

SocoesaiTe 
permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inca. 

elongation 
per  Inch. 

Poundt. 

252 

1,260 

2,520 

5,040 

7.560 

8,820 

10,080 

10,332 

10,584 

10,836 

11,068 

11,340 

11,502 

11,844 

12.006 

12.348 

12.600 

12,852 

13,104 

23,220 

Poundi. 
1.000 
5.000 
10,060 
20.000 
80,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.0U0 
40,000 
50,000 
51,000 
52,000 
92,140 

0. 

.000067 
.000267 
.060567 
.000900 
.001067 
.001233 
.001267 
.001300 
.001338 
.001367 
.001400 
.001433 
.001467 
.001567 
.002400 
.006033 
.004533 
.005938 

Inch. 
0. 

.000067 
.000200 
.000900 
.000333 
.000167 
.000166 
.000034 
.000083 
.000033 
.000084 
.000033 
.000033 
.000034 
.000100 
.000833 
.001533 
.000600 
.001400 

IndL 
0. 
0. 

IndL 

0. 

Initial  load. 

1 

0. 
0. 

, 

1 

1 

1 

Elastic  limit. 
Tensile  strength.. 

, 

t 

General  snmmarjf. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds . .     92. 140 

Elastic  limit  per  souare  inch  of  original  section do . .     47, 000 

Elongation  per  inch  after  mptore inch..       .2287 

Elongation  per  inch  under  strain  at  elastic  limit do. .  .  001467 

Reduction  in  diameter  at  point  of  mpture do. .        .  146 

Reduction  in  area  after  ruptore,  jieroentof  original  section 45.0 

Position  of  rupture V'.fitttmiikeck 

Character  of  broken  surfMe sUkr 

Elongation  of  inch  sections 'M4,  ".88*.  "06 
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Marks,  i^^5 

Length,  5". 

Diameter,  l'M26. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


No.  999. 


Applied  loads. 

Compres- 

aion  per 

inou. 

SncooMive 

comprea- 

sion  per 

incn. 

Pei-manent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  Muare 
incQ. 

Poimdf. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40.000 
41,000 
42.000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
54,000 
56,000 
58,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 

102,860 

PoundM. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30.000 
35,000 
40.000 
41,000 
42,000 
43,600 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
102,860 

Inch. 
0. 

.000100 
.000250 
.000375 
.000525 
.000675 
.000825 
.000975 
.001150 
.001200 
.001250 
.001276 
.001300 
.001325 
.001400 
.001450 
.001500 
.001625 
.002325 
.004050 
.004875 
.006625 
.008275 
.009750 
.011400 
.013050 
.014675 
.016200 
.018125 
.019875 

Inch, 

0. 

.000100 
.000150 
.000126 
.  0001.50 
.000150 
.000150 
.000150 
.000175 
.000050 
.000050 
.000025 
.000025 
.00(K)25 
.000075 
.000050 
.000050 
.000125 
.000700 
.001725 
.000825 
.001750 
.001650 
.001475 
.001650 
.001650 
.001625 
.0U1525 
.001925 
.001750 

Inch. 
.0 

Jnch. 

.0 

Initial  load. 



.000025 

.666025 

Elastic  limit. 

Ultimate  strength. 

1 

■ 

Failed  by  triple  flexure. 
Hx.Ex.  43 5 
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10-INCH   STEEL   B.  L.  BIFLES. 


No.  4683. 

Marks,  ^5;S 

Diameter,  ".665. 

Sectional  area,  .251  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sacoesaive 

elonfration 

per  inch. 

Permanent 

Het. 

SuccesniTe 

permanent 

set. 

Bemarka. 

Total. 

Per  fto  uare 
iiicn. 

Pounds, 

251 

1,255 

2,510 

5,020 

7,580 

8.786 

10,040 

10,291 

10,542 

10,793 

11,044 

11,295 

11,546 

11,797 

12, 048 

12,299 

22,430 

Potmds. 
1,000 
5,000 
10.000 
20,000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
.45,000 
46.000 
47,000 
48,000 
49,000 
89,360 

Inch. 
0. 

.000067 
.000267 
.000633 
.000967 
.001100 
.001300 
.001333 
.001367 
.001400 
.001438 
.001733 
.002067 
.002333 
.005267 
.006567 

Ineh. 
0. 
.000067 
.000200 
.000366 
.000334 
.000133 
.000200 
.006033 
.000034 
.0000:^3 
.000033 
.000300 
.000334 
,000266 
.002934 
.001300 

Ineh. 
0. 
0. 

IneK 
0. 

Initial  load. 

•   a                        *             |-------- 

EhMtioUmit. 
Tensile  strength. 

\ 

0, 
0. 

1 

, 



1 

1 ■ 

General  summary. 

Tensile  strength  per  sqnare  inch  of  ori^pnal  sect-fDn pounds. .    89,300 

Elastic  limit  per  square  inch  of  original  section do. . .    44.000 

Elongation  per  inch  after  rupture inch . .      .  2233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0O143S 

Seduction  in  diameter  at  point  of  rupture do. . .        .  166 

Beduction  in  area  after  rupture,  percent  of  original  sectiou 47.4 

Position  of  rupture ".9  from  nedk 

Character  of  broken  surface - silky 

Elongation  of  inch  section ".12,"  a«,  "  J»» 
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Tube  No.  8. 


Ko.  1000. 


Marks,  *b'§5 

Length,  5". 

I>iameter,  1".128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4'^ 


Applied  loads. 

Compres- 
sion per 
incD. 

• 

Successive 

oomprea- 

sioD  per 

incQ. 

Permanent 
set. 

Successive 

TotiJ. 

Persqaare 
Inon. 

permanent               Kemarks. 
set. 

Pownds. 
1,000 
5,000 
1C,000 
15,000 
30,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
M.000 
66.000 
68.000 
70,000 
106,400 



1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
9U,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
48,000 
50,000 

.51,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

106,400 

Ineh. 
0. 

.000125 
.000250 
.000375 
.000525 
.000675 
.000875 
.001000 
.001150 
.001175 
.001225 
.001250 
.001275 
.001300 
.001325 
.001375 
.001425 
.001475 
.001660 
.002125 
.003225 
.004050 
.006300 
.007750 
.000000 
.010675 
.012200 
.013500 
.014050 
.016525 

Ineh. 
0. 

.000125 
.000150 
.000125 
.000150 
.000150 
.000200 
.000125 
.000150 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000175 
.000475 
.001100 
.001725 
.001350 
.001450 
.001250 
.001575 
.001625 
.001300 
.001450 
.001575 

Ineh. 
0. 

Indt, 
0. 

Initial  load. 



Elastic  limit 
Ultimate  stronfrth. 

"■  ■ 

.......1 

1 

......................... 

1 

.000025    1      .000015 



t 

..  ........ 

--- 

••• ••" 



1       .... 

1 

Failed  by  triple  flexore. 
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10-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  10, 


Ko.  4609. 


JUarKBy   BTaM 

Diameter,  ^'.663. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'\ 


Applied  loads. 

Elongation 
per Inch. 

SncoeasiTe 

elongation 

per  inch. 

Permanent  f^^^^Z^ 
set.         ^"^^^""^ 

Remarlu. 

Total. 

Per  raaare 
incD. 

Fwmdi. 

250 

1,250 

2,600 

6,000 

7,600 

8,760 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

n,750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

22,080 

J*oundM. 
1,000 
6,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
01,920 

Ineh. 

0. 

.000100 
.000333 
.000633 
.001000 
.001133 
.001400 
.001433 
.001600 
.001533 
.001567 
.001633 
.001667 
.001700 
.001767 
.003667 
.004667 
.005067 
.006233 
.007200 

Inch. 
0. 

.000100 
.000233 

• 

Inch.             Inch. 

0.           ;   0. 

0. 

Initial  load. 

.000300 

.000367 
.000133 
.000267 
.000033 
.000067 
.000033 
.000034 
.000066 
.000034 
.000033 
.000067 
.001900 
.001000 
.000400 
.001167 
.000067 

.000033    1      .000033 
.000067    1      .000034 

Klaatic  Umit. 

1 

1 

"*""""**""*'("***"*"**""' 

1 

1 

Tensile  strength. 

• 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    91,080 

Elastic  limit  per  square  inch  of  original  section do . . .    48, 000 

Elongation  per  inch  after  rupture inch . .      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Beduction  in  diameter  at  point  of  nip tnr e do...        .133 

Bednction  in  area  after  rupture,  percentof  original  section 4L0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surfoce silky,  serrated 

EXongation  of  inch  sections ".18,  ".36*,  "11 
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No.  460S. 


Marks,  5£?;5 

Diameter,  ".563. 

Sectional  area.  .25  square  incli. 

Gaaged  length,  3". 


Applied  loAdff. 

Elonntion 
p«rliich. 

Saceessive 

eloa^ation 

per  inch. 

• 
Permanent 
■et. 

SacoeaalTe 

permanent 

set 

TUmarlrg. 

ToUL 

Per  Muare 
Inch. 

Pounds. 

250 

J.  250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

U,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

18,500 

13,750 

22,490 

PirnndM. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
63,000 
54,000 
66,000 
89,900 

Inch. 
0. 

.000067 
.000233 
.000600 
.000900 
.001100 
.001267 
.001300 
.001333 
.001367 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.005333 
.006333 
.007167 
.008267 
.000167 

Inch. 
0. 
.000067 
.000166 
.000367 
.000300 
.000200 
.000167 
.000033 
.000083 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000034 
.000033 
.003700 
.001000 
.000834 
.001100 
.000900 

Inch. 
0. 
0. 

Inch. 
0. 

InitUlload. 

Elaatio  limit 
Xeoaile  strength. 

0. 
0. 

General  Bummnty, 

Tenafle  atrength  per  aqnare  inch  of  ori^nal  section ponnds..    89, 900 

Elastic  limit  per  square  inch  of  originafsoction do  ..    50,000 

Klangation  per  inch  after  rupture inch . .       .  210 

Blongation  per  Inch  under  strain  at  elastic  limit 1 do...  .001633 

Bed  uction  in  diameter  at  point  of  rupture do . . .       .  123 

Reduction  in  area  after  mptore,  per  cent  of  original  section 89.2 

Position  of  mptnie I"  Ihmineok 

Character  of  broken  firacture granular,  60  per  cent;  silky,  40  per  cent 

Kkmgation  of  inch  sections 'M8/'18k"82* 


70 


10-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  15. 

No.  4617. 

Marks,  iJ^lS 

Diameter,  ".564. 

Sectional  area,  .25  square,  iiicli. 

Gauged  length,  3". 


Applied  loada. 

Elonration 
per  inch. 

Soccessive 

elooeation 

per  Inch. 

Pennanent 
aet. 

Saooeaaive 

permanent 

aet. 

Bemarka. 

Total 

PerMuare 
incn. 

Powndt. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

Ul,250 

24,140 

Pounds. 
1,000 
5.000 
10.000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
53.000 
96.560 

0. 

.000167 
.000400 
.000700 
.001067 
.001233 
.001400 
.001433 
.061467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.001833 
.002167 
.003267 
.004133 
.005067 

Inch. 
0. 

.000167 
.000233 
.000300 
.000367 
.000160 
.000167 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000066 
.000100 
.000334 
.001100 
.000866 
.000934 

Jndi. 
0. 

0. 

Ineh. 
0. 

Initial  load 

::....; \ ::::;; 

1 

.OiKM)33 
.000033 

.000033 
0. 

Elastic  limit. 

Tennilo  strength. 

J 

General  summary. 

Tensile  strength  per  aqtiare  inch  of  original  si'ction ponnda. .    96, 500 

Elastic  limit  per  souare  inch  of  original  section do. . .    48, 000 

Elongation  per  incn  after  rupture inch. .      .  1867 

Elongation  per  inch  under  strain  at  olaatic  limit do. . .  .  001733 

Seduction  in  diameter  at  point  of  rupture do. ..        .  114 

Eednotionin  area  after  rupture,  per  cent  of  original  aection 96.4 

Foaition  of  mptore .^ al  middle  of  atem 

Character  of  broken  aurface silky,  aerrated 

Ehmgation  of  inch  aectioua "JSi,"M*,"J2 
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Ko.  4CI6. 

Marks,  iJ$»T 

Diameter,  ''.5G4. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loadi. 


Total. 


Pou$idt. 

250 

1,250 

2,500 

S,000 

7.500 

8,750 

10,000 

10,290 

10,500 

10,750 

11,000 

11,2!S0 

11.500 

11.750 

12,000 

12,250 

12,500 

12,750 

23,  UO 


Per  wiuare 
inoa. 


Poundt. 
].000 
5,000 
10,000 
20,000 
90,  COO 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
60,000 
51,000 
92,440 


Klonpntion 
per  inch. 


Isuh, 
0. 

.000133 
.000333 
.000667 
.000967 
.001200 
.001367 
.001433 
.001500 
.001533 
.001567 
.001600 
.001667 
.001900 
.002300 
.003167 
.001500 
.005667 


.L 


SucceMive 

elonffatiou 

perlucb. 


Inch. 

.000133 
.000200 
.  000334 

.ooo:)oo 

.000233 
.000167 
.000.06 
.000b67 
.000033 
.000034 
.000033 
.000067 
.00023:{ 
.000400 
.000867 
.  001333 
.001167 


PermaDcnt 
set. 


Inch, 


0. 
0. 


0. 
0. 


Siioceniive 

pormaneut 

set. 


Remarks. 


Inch, 


0. 


Initial  load. 


ElasUo  limit. 


Tensile  strensrtb. 


General  summarjf. 

Tensile  sireDgtb  per  square  Inch  of  oriffloal  section pounds..    92.440 

Elastic  limit  per  square  inch  of  original  section. . .: do. . .    46, 000 

Slongation  per  inch  after  raptare Inch..      .1 333 

Elomiation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Bedaction  in  diameter  at  point  of  rnptnre ^ do . . .       .  044 

Bedactioo  in  area  after  rapture,  per  cent  of  original  section 15.0 

Poaitlon  of  raptnre ".7fh>mneck 

Cbanoterof  broken  surface granular,  flaky  spot  at  circumference 

Slaiigatioa  of  iBok  aectiona ".10,  ".12,  ".18* 
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10-INCH    STEEL   B.  L.  RIFLES. 

Tube  No.  16. 


No.  4680. 


Marks,  l?,?«;j 

Diameter  '\5G^. 

Sectional  area  .25  square  inch. 

Gauged,  length,  3". 


AppUod  loads. 

Elongation 
per  inch. 

Successive 

elongation 

perlnob. 

Peimanant 
set. 

Saocessire 

permanent 

set. 

Bemarks. 

TotAl. 

Per  square 
inch. 

Poundt. 

260 

1,250 

2,600 

5,000 

7,500 

a  750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

1:2,000 

12,250 

12,500 

21,310 

Poundt. 
1,000 
5,000 
10,000 
20.000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
85,240 

Inch. 
0. 

.000067 
.000900 
.000633 
.000067 
.001100 
.001333 
.001333 
.001367 
.001400 
.001433 
.001500 
.005000 
.006667 
.007333 
.006333 
.000333 

Jndk. 
0. 

.000067 
.000233 
.000333 
.000:134 
.000133 
.000233 
0. 
.000034 
.000033 
.000033 
.000067 
.003500 
.001667 
.000666 
.001000 
.001000 

Ineh. 
0. 
0. 

Inch. 
0. 

IniUalload. 

0. 
0. 

•••••^•.•••. 

1            

1 

1 

1 

Elastic  limit. 

Tensile  strength. 

General  eummui'y. 

Tensile  strength  per  squaie  Inch  of  original  section jMiinds..    85,240 

Elastic  limit  per  souare  inch  of  original  section do. ..    45,000 

Elongation  per  incn  after  mptnre inches. .      .  2433 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  001500 

Beduction  in  diameter  at  point  of  rupture do...       .174 

Keduction  in  area  after  rupture,  per  cent  of  original  section 52.  S 

Position  of  mptnre r'.5  from  neck. 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".39*,  ".21 
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Fo.  4679. 


Marks,  iS$r5 
Diameter^  ''.564. 

Sectional  area,  .26  square  inch. 

Ganged  length,  3". 


▲ppUed  loads. 

EloDntion 

IMTUieh. 

8uooeMive 

elongation 

perlnoh. 

Permanent 
set. 

SaooessiTe 

pennaneut 

set. 

Bemarks. 

ToUL 

PerMnan 
incn. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,600 

8,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

18,600 

22,710 

Poundt. 
1,000 
5.000 
10.000 
20.000 
80,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
64,000 
90,840 

Inch. 
0. 

.000100 
.000833 
.000667 
.001000 
.001167 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001667 
.001700 
.001733 
.004000 
.007300 
.007838 
.008333 
.009338 

iTUik. 

0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.000038 
.000033 
.002267 
.003300 
.000538 
.000500 
.001000 

Inch, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatio  limit. 
Teneile  strength. 

0. 
0. 

• 

General  eummarg. 

Tensile  ttrength  per  eqnare  inch  of  original  section pounds..    00,840 

Elaaticlixnit  per  souare  inch  of  original  section do...    49,000 

Blon  gation  per  incn  after  niptore < inch . .      .  2 100 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001733 

Seduction  in  diameter  at  jioint  of  rupture do...       .144 

Reduction  in  area  after  mptoic,  per  cent  of  original  section 44.6 

Position  of  rupture r'.15  from  neck 

Character  of  hroken  surface silky 

BUmcatioii  of  inch  sections ".12,  ".19,  ".32* 
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10-INCH    STEEL   B.  L.  RIFLES. 


Jacket  No.  3. 

No.  4513. 

Marks  io^»J 

Diameter,  *\5G5. ' 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonga- 
tion per 
incL. 

Siiocessive 

elongation 

per  Inoh. 

Permanent 

set. 

Suocesaivo 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

26,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
36,000 
40,000 
42.000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
59,000 
106,240 

Inch. 
0. 

.000067 
.000267 
.000600 
.000933 
.001067 
.001267 
.001300 
.001388 
.001367 
.001400 
.001433 
.001438 
.001500 
.001533 
.001567 
.001000 
.001633 
.001700 
.001733 
.002000 
.003167 
.003600 
.004600 
.004933 

Inch. 
0. 

.000067 
.000200 
.0003:t3 
.000333 
.000134 
.0002UO 
.000033 
.000033 
.000034 
.  000033 

Inch. 

0. 

0. 

Ineh. 
0. 

Initial  load. 





1 

0. 

0. 

.000033 

0. 
.000067 
.000033 

.oooau 

.000033 
.000033 
.000067 
.000033 
.000267 
.001167 
.000433 
.001000 
.000383 

1 

' 

1 

Elastic  limit. 

1 

Tensile  strength. 

.  ...........  — — 

1 

General  sumnwrjf. 

Tensile  strength  per  square  Inch  of  original  section pounds . .  105. 240 

Elastic  limit  per  sanare  inch  of  original  section do . . .    64, 000 

ElongatioQ  jter  incn  after  niptnre inoh . .      .  1600 

Elongation  per  inoh  under  strain  at  elastic  limit do ...  .  001733 

Bednction  in  diameter  at  point  of  rapture do. . .       .  066 

Bedaction  in  ana  after  rapture,  per  cent  of  original  section 21. 4 

Position  of  rapture 1".  6  from  neck 

Chancter  of  broken  surface ; granular,  radiating  from  a  point  in  the  circoraferenoe 

Elongation  of  inch  seotioDS ".12,  ".22*.  ".14 
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No.  975. 

Marks,  i^^i 

Length,  5". 

Diameter,  1".103. 

Sectional  area,  .956  sqaare  inch. 

Gauged  length,  4''. 


Applied  loads. 

Comprea* 

aiou  per 

incn. 

Sacoeasive 

comprea- 

aion  per 

inch. 

Permaueiit 
set. 

Sncoeesire 

permanent 

set. 

Bemarka. 

Total. 

Peraqnare 
Incli. 

Pounds. 
966 
4,780 
9,560 
14.340 
19,120 
23,900 
28,680 
33,460 
38.240 
43,020 
43,976 
44.932 
45,888 
46,844 
47.800 
48,756 
49,712 
50,668 
51,624 
52,580 
53,536 
55,448 
57,360 
59,272 
61,184 
63,096 
65,008 
66.020 

105,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
26,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,0 JO 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
56,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
100,940 

Ineh. 
0. 

.000100 
.000200 
.000375 
.000525 
.000700 
.000875 
.001000 
.001200 
.001325 
.001375 
.001425 
.001450 
.  001475 
.001500 
.001525 
.001575 
.001625 
.005625 
.006175 
.006650 
.007050 
.009350 
.010600 
.012025 
.013450 
.014900 
.016450 

Inch. 
0. 

.000100 
.000100 
.000175 
.000150 
.000175 
.000175 
.000125 
.000200 
.000125 
.000050 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.004000 
.000550 
.000475 
.001300 
.001400 
.001250 
.001425 
. 001425 
.001450 
.001550 

Inch. 
0. 
0. 

JimA. 
0. 

* 

1 

—.000025 
0. 

.000025 
+.000025 



0. 

Rlaatic  limit. 

Ultimate  strength. 

' 

•••..•...•.•'...     ........ 

1 

Failed  by  triple  flexure. 
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10-INCH   STEEL   B.  L.  RIFLES, 


Ko.  4512. 

Marks,  S?;'i 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elongation 
peruiGli. 

Snooesaive 

elongation 

per  inch. 

Permanent 
aet. 

Sncceaaive 

permanent 

aet. 

Total. 

Per  Maare 
inon. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,560 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

25,620 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
102,4^ 

Jneh. 
0. 
.000067 
.000267 
.000600 
.000033 
.001067 
.001267 
.001333 
. 001367 
.001400 
.  001433 
.001467 
.001500 
.001533 
.001600 
.001633 
. 001667 
.001700 
.001733 
.001800 
.001067 
.002533 
.00:{333 
.004000 
.004667 

Inch. 
0. 
.000067 
.000200 
.000333 
.000333 
.000134 
.000200 
.00006C 
.000034 

:oooo3:t 

.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000167 
.000566 
.000800 
.000667 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

m 

Elaatic  limit. 
Tensile  strength. 

0. 

.....  . 

1 

General  summary. 

Tensile  strength  per  square  inch  of  orlgi nal  section pounds . .  102, 480 

Elaatic  limit  per  sonare  inch  of  originaTsi^cUon do. . .    54, 000 

Elongation  per  incn  after  mplnre inch. .      .  1000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Reduction  in  diameter  at  point  of  rupture do...        .  004 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 6 

Position  of  rupture ".  751h)mneck 

Character  of  hroken  surface granular  70  per  cent,  ailky  30  per  cent 

Elongation  of  inch  sections ".28*,  ".18,  ".11 
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Jacket  No.  4. 

:So.  4526. 

Marks,  l^l'i, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elonntion 
per  mch. 

Snooeaaire 

elongation 

per  iuoh. 

Pennaneut 
aet. 

Snooeaaire 

permanent 

aet. 

Bemwrka. 

TotaL 

Per  aquare 
incn. 

Poundt. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

22,030 

Poundt. 
1,000 
5,000 
10,000 
20,000 
BO,  000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
88.120 

Inch. 
0. 

.000100 
.000300 
.000600 
.000933 
.001100 
.001267 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001000 
.001033 
.008833 
.009200 
.010000 
.010933 
.012267 

Inch. 
0. 

.000100 
.000200 

Jneh, 

0. 
0. 

Inch. 
0. 

Initial  load. 

.000300 
.000333 



.000167 
.000167 
.000066 
.000034 
.000033 
.000033 
.000a34 
.000066 
.000067 
.000033 
.007200 
.000367 
.000800 
.000933 
.001334 

0. 

. 

0. 

Elastic  limit. 

Tenaile  atrength. 

General  summary. 

Tenafle  atrengtii  per  aqaare  inch  of  oriffinid  aection ponnda..    88,120 

Elaatic  limit  per  aqnare  inch  of  originaTseotion do...    49,000 

EloDgation  per  inch  after  mpture. inch..        .220 

Elongation  per  inch  nnder  atrain  at  elaatio  limit do ...  .  001633 

Bednction  in  diameter  at  point  of  mptore do. . .       .144 

Redaction  in  area  after  mptoTCi,  per  cent  of  original  aection 44. 6 

Position  of  raptore 1".  3  from  neck 

Charactei  of  broken  surface ailky 

Baongation  of  inch  aectiona ".  12, ".  27*, ".  »^ 
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10-INCH   STEEL    B.  L.  RIFLES. 


Fo.  976. 


Marks,  g^?;i 

Length,  6". 

Diameter,  l'M09. 

Sectional  area,  .966  square  inch. 

Gauged  length,  ^". 


Applied  loAda. 

ComprM* 

sion  p«r 

inch. 

SncoMsive 

oumprea- 

siun  per 

inch. 

Jnth, 
0. 
.000100 
.000125 
.000150 
.000125 
.000175 
.000125 
.000200 
.000150 
.000250 
.000050 
.000050 
.000050 
.005000 
.000550 
.001275 
.001:05 
.001575 
.001560 
.001525 
.001700 
. 001575 
.001625 
.002250 
.002175 

SuooefwiTe 

Eemarka. 

Total. 

Pound*, 
966 
4,830 
9,660 
14,490 
19,320 
24,150 
28,980 
33,810 
38,640 
43,470 
44,436 
45.402 
46,368 
47,334 
48,300 
60,232 
52. 161 
54,006 
56,028 
57,960 
59,892 
61,824 
63,756 
65,688 
67,620 
94,200 

Per  sqnare 
inch. 

^*™»°*°*  permanent 
••*•               set. 

Pound*. 
1,000 
5.0(K) 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40.000 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
52,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
97,520 

Inch, 

0. 
.000100 
.000225 
.000;i75 
.000500 
.000675 
.000800 
.001000 
.001150 
.001400 
.001450 
.0015(30 
.001550 
.006550 
.007100 
.008376 
.009700 
.011275 
.012825 
.014350 
.016050 
.017625 
.019250 
.021500 
.023675 

0. 
0. 

Inck, 
0. 

Initial  load. 

I 



0. 
0. 

Elastic  limit. 

• 

Ultimate  strenfj^b . 

Failed  by  triple  flexure. 
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Ko.  4525. 


Marks,  S?;i 

Diameter,  ''.564. 

Sectional  area,  .25  square  incn, 

Gauged  length,  3''. 


Applied  loada. 

Elongfttion 
permoh. 

Sacoessive 

elongation 

per  Inch. 

Fermftnent 
set. 

SncceMive 

Bemsrks. 

Total. 

PerMiiare 
inch. 

permaneut 
set. 

Inch. 
0. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

24,260 

Pcundt. 
1,000 
6,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
46,000 
48,000 
50.000 
51,000 
52,000 
53,000 
64,000 
56,000 
56,000 
97,040 

Inek. 
0. 

.000100 
.000267 
.000633 
.000067 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001667 
.001700 
.001767 
.002467 
.003000 
,004000 
,004638 
.006000 

Jneh. 
0. 

.000100 
.000167 
.000306 
.000334 
.000166 
.000167 
.000067 
.000083 
.000033 
.000034 
.000066 
.000034 
.000033 
.000067 
.000033 
.000067 
.000700 
.000533 

Inch. 
0. 

Initial  IomL 

.000033 

.000033 

.000038 

0. 

1 

Elastic  limit. 

Tensile  strength. 

801000 

.000633 
.001367 

' 

General  Bummaiif. 

Tensile  strength  per  square  inoh  of  original  section ponnds..    87,040 

Elastic  limit  per  saoare  inch  of  originu  section do. . .    51, 000 

Elongation  per  inon  after  rapture inch..      .1900 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001767 

Seduction  in  diameter  at  point  of  rupture do...       .124 

Baduetion  in  area  after  rupture,  per  cent  of  original  section 30. 2 

Position  of  ruptuze "1.21  £rom  neok 

Character  of  oiroken  surface silky 

Elongation  of  inch  sections ".  12, ".  24%  ".  21* 
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10-INCH   STEEL    B.  L.  RIFLES. 


No.  976. 


Marks,  }??;i 

Length,  6". 

Diameter,  1".109. 

Sectional  area,  .966  square  inch. 

Gauged  length,  ^', 


Applied  loAda. 

Compres- 
sion per 
inch. 

Sncoessive 

oompres- 

Bion  per 

inch. 

In^. 
0. 

.000100 
.000125 
.000150 
.000125 
.000175 
.000125 
.000200 
.000150 
.000250 

.oooa^o 

.000050 
.000050 
.005000 
.000550 
.001275 
.00i:i25 
.001575 
.001550 
.001525 
.001700 
.001575 
.001625 
.002250 
.002175 

Permanent 
set. 

SoooesBire 

Remarks. 

Total. 

Per  Muare 
inch. 

permanent 
set. 

Pfmnd*. 
966 
4,830 
9,660 
14,490 
19,320 
24,150 
28,980 
33,810 
88,640 
43, 470 
44,436 
45.402 
46,368 
47,334 
48,300 
50,232 
52.161 
54,096 
56,028 
57,960 
59.892 
61,824 
63,756 
65,688 
67,620 
94,200 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
97,520 

Inch. 
0. 

.000100 
.000225 
. 000375 
.000500 
.000675 
.000800 
.001000 
.001150 
.001400 
.001450 
.001500 
.001550 
.006550 
.007100 
.008375 
.009700 
.  011275 
.012825 
.014350 
.016050 
.017625 
.019250 
.021500 
.023675 

Inx^» 
0. 
0. 

In4ik. 
0. 

Initial  load. 

• 

0. 
0. 

Klantir  limit. 

• 

Ultimate  strength. 

Failed  by  trii)le  flexure. 
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Ko.  4525. 


Marks,  S?;i 

Diameter,  '^564. 

Sectional  area,  .25  square  incn, 

Gauged  leugth,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Sncoeasive 

FormaneDt 
set. 

Snceesaive 

perinaneut 

set. 

Remarks. 

Total. 

Per  Mnare 
Incn. 

elongation 
per  Inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10.750 

31,000 

11.250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

24,200 

Pcundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
46,000 
49,000 
60,000 
6],  000 
62,000 
58,000 
64,000 
66,000 
66,000 
07,040 

Inch, 
0. 

.000100 
.000907 
.000633 
.000967 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001667 
.001700 
.001767 
.002467 
.003000 
,004000 
,004633 
.006000 

Jneh. 
0. 

.000100 
.000167 
.000366 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000067 
.000033 
.000067 
.000700 
.000533 
001000 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000033 

.000033 

.000038 

0. 

1 
•  •  •            ' 

* 

.000633 

.001367 

_ 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    97,040 

Elastic  limit  per  saoare  inch  of  orlginiu  sectioo do. . .    51. 000 

Elongation  per  inon  after  rapture inch . .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Eed action  in  diameter  at  point  of  rupture do . . .       .  124 

Bedaction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture "1.21  finomneck 

Ctutraetor  of  Inroken  surface silky 

Elongation  of  inch  sections ".  12, ".  24*. ".  21* 
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lo-ingh  steel  b.  l.  rifles. 
Jacket  'So.  5. 


Ko.  998. 


Marks,  i^^-i 

Length,  6". 
Diameter'  1".127. 
Sectional  area,  1  square  inch. 
Gauged  length,  4''. 


Applied  loada. 

Comprea- 

Sacces«ive 

SnooeMiye 

Bcmarks. 

Totid. 

Per  so  aare 
inciL. 

■ion  per 
inciL 

oooipres- 

Bionper 

inon. 

Indt. 
0. 
.000100 
.000125 
.000125 
.000150 
.000125 
.000150 
.000175 
.000200 
.000100 
.000075 
.000050 
.000575 
.001625 
.000625 
.001850 
.001325 
.001500 
.001425 
.001725 
.001350 
.001775 
.001300 
.001900 
.001525 
.001975 
.002150 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

101,460 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
101,460 

Inch. 
0. 

.600100 
.000225 
.000350 
.000500 
.000625 
.000775 
.000950 
.001150 
.001250 
.001325 
.001375 
.001950 
.003575 
.004200 
.006050 
.007375 
.008875 
.010300 
.012025 
.  013375 
.015150 
.016450 
.018350 
.019875 
.021850 
.024000 

Inch.            Inch, 
0.                   0. 

InitlAl  loud. 

1 

t 

1 .  . 



.000075 

.000075 

ElMtic  limit. 

.0^12175 

.002100 

, 

1 

*" 

Ultimate  strength. 

1 

Failed  by  triple  flexure. 


10-INCH   STEEL  B.  L.  RIFLES. 
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Jaoket  Ko.  6. 

:So.  4693. 
Marks,  ^  b,  j 

Diameter,  ^^564. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
permoh. 

Soocessive 

elongation 

per  inch. 

Pormanent 
set. 

Sacoeaaive 

permanent 

aet. 

Bemarks. 

Total. 

Peraqaare 
inoh. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

22,980 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
36,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,0U0 
50,000 
61,000 
62,000 
01,920 

0. 

.000067 
.000267 
.000600 
.000067 
.001133 
.001333 
.001400 
.001433 
.001467 
.001500 
.001567 
.001G33 
.002067 
.005733 
006500 
.007067 
.006167 

0. 

.000067 
.000200 
.000333 
.000367 
.000166 
.000200 
.000067 
.000033 
.000034 
.000033 
.000067 
.000066 
.001034 
.003066 
.000767 
.000507 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

■ 

Elastic  limit. 

Tensile  strengtlu 

1 

0. 

0. 

Otneral  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    91,020 

Elastie  limit  per  sooare  inch  of  original  section do. . .    47, 000 

Elongation  per  incn  after  mptare inch..       .230 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Bedoction  In  diameter  at  point  of  rnptnre do...       .134 

Bedaetioninareaafterrapture,per  cent  of  original  section 41.9 

Position  of  mptnre 1".66  firom  neck 

Character  of  broken  aarfisoe sUky,  serrated 

"^        *"      of  inch  sections "49^  ".OT*,  ".14 

H.Ex.43 6 
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lO-IKCH  STEEL  B.  L.  BIFLE8. 


Fo.  4592. 

Marks,  IJBji 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  mob. 

Sacoeeslve 

elongation 

per  Inch. 

Permanent 
set 

SnccesatvB 

permanent 

•et. 

Hemarks. 

Total. 

Persaoare 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,006 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

23,020 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
92,080 

Inch. 
0. 

.000067 
.000267 
.000567 
.000900 
.001067 
.001300 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001867 
.002600 
.004733 
.005400 
.006667 

iMh. 

0. 

.000067 
.000200 
.000300 
.000383 
.000167 
.000233 
.000067 
.000033 
.000033 
.000034 
.000006 
.000067 
.000267 
.000733 
.002133 
.000667 
.001267 

JfMA. 

0. 
0. 

Inek. 
0. 

loitialload. 

ElMtio  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,080 

Elastic  limit  per  Hqaare  inch  of  originu  section do...    47,000 

Elongation  i)er  incli  after  ruptare inch..       .200 

ELoDgation  per  inch  under  strain  at  elastic  limit do...  .001600 

Bednction  in  diameter  at  point  of  raptnre do...       .164 

Kednotion  in  area  after  rapture,  per  cent  of  original  section 47.2 

Position  of  rupture • I'MO  ftom  aeok 

Character  of  broken  surface >fll7 

Elongation  of  inch  sectiona "aa^".ao,'^^ 
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Jacket  No.  9. 

1^0.  4602. 

Marks,  ^»§5 

Diameter,  '".564. 

Sectional  area,  25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneatlon 
permch. 

SuocesslTe 

elongation 

per  inch. 

Permanent 
set. 

SnceessivB 

permanent 

set 

Bemarks. 

Tot«l. 

Per  square 
inoD. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

22,090 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
90,760 

Inch, 
0. 

.000133 
.000300 
.000667 
.001033 
.001233 
.001367. 
.001467 
.001533 
.001600 
.001633 
•  .001867 
.003167 
.004667 
.006500 
.006667 

Inch. 
0. 

.000133 
.000167 
.000367 
.000366 
.000200 
.000134 
.000100 
.000066 
.000067 
.000033 
.000234 
.001800 
.001500 
.000833 
.0OU67 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000067 

.000067 

.000067 

0. 

General  iummary. 

Tensile  strength,  per  sqaaxe  inch  of  original  section ponnds..    90,700 

Elastic  limit,  per  square  inch  of  original  section do...    45,000 

Elongation  per  inch  after  rupture inc h . .        .  220 

Elangation  per  inch  under  Htrai n  at  elastic  limit do . . .  .001 033 

JKednction  in  diameter  at  point  of  rupture do. . .        .124 

Bednction  in  area  after  rupture,  per  cent  of  originid  sectien 39.2 

Poeilimi  of  rupture 1"  from  neck 

Cbaraoter  of  broken  surfkoe silky  50  per  cent,  granular  50  percent 

EUmgationofiiiohsoctloBi ".  16^  ".  19.  ".  31* 
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10-INCH   STEEL  B.  L.  RIFLES. 
No.  4603. 


Marks,  25;  i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


AppUed  loads.  * 

monniion 
peruioh. 

SnooeaaiTo 

elonntion 

parlnoh. 

Pennmaent 
aet. 

Saooeaalre 

pemuuMnt 

aei. 

Total. 

Peraqoare 

PmmdM. 

250 

1,250 

8,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

23,790 

Pcmndt. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
95.180 

Xneh. 

0. 
.000100 
.000287 
.000800 

.000033 
.001.00 
.001287 
.001333 
.001387 
.001400 
.001487 
.001533 
.001700 
.002087 
.002500 
.008100 
.008987 

Ihek, 
0. 

.000100 
.000187 
.000333 
.000333 
.000187 
.000187 
.000088 
.000034 
.000088 
.000087 
.000008 
.000187 
,,000887 
.000433 
.000800 
.000887 

Jneh, 
0. 

a 

Jneh, 
0. 

Initial  load. 

Blaaticlimit 

• 

Tenaile  atroDf^. 

0. 

0. 

1 

General  ewmmary, 

TmiBile  airength  per  aqaare  inch  of  original  section ponnda..    95,180 

Blaatic  limit  per  sqaare  inch  of  original  aection do 48, 000 

Elongation  per  inch  after  rupture inch. .      .  20Si 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001633 

Boduction  in  diameter  at  point  of  rupture do. ..       .  124 

Seduction  in  area  after  rupture,  per  cent  of  original  sociion 39.2 

Position  of  ruptnre 1"3  from  neck 

Character  of  broken  surface silky,  aerrated 

Elongation  of  Inoh  aectiona ".16,  ".83%  "OB 
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Jacxbt  No.  12, 

No.  4615. 

Marks,  ^i^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


AppUadloadfl. 

ISUmntton 
permelu 

SnoocuiYO 

elongatioii 

permolu 

Pemuoient 

SnooeMlve 

permanent 

aet. 

Bemarka. 

ToteL 

PeraqoAre 
isoh. 

Potmdf. 
250 
1,250 
2.500 

6»000 
7,600 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
U,500 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
18,500 
18,750 
14,000 
23,660 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
68,000 
64,000 
56.000 
56,000 
86.820 

0. 

.000188 
.000888 
.000700 
.001088 
.001288 
.001887 
.001488 
.001467 
.001588 
.001567 
.001688 
.001667 
.001700 
•  001788 
.001767 
.001883 
.002500 
.005433 
.006167 
.006883 
.008167 

0. 

.000188 
.000200 
.000867 
.000833 
.000900 
.000084 
.000066 
.000084 
.000066 
.000084 
.000066 
.000084 
.000033 
.000003 
.000034 
.000066 
.000667 
.002063 
.000734 
.000666 
.001884 

Inek, 
0. 
8. 

Inch, 
0. 

Tnltlalload. 

Elaaiio  limft 
Tenaile  atrength.  . 

0. 

.000088 

.000038 

G0n0ral  Mtmmary. 

TenaOe atrength per  aqnare  inch  of  ori^nal  aectlon ponnda..    86,086 

Staatlfi  limit  per  aanare  Inch  of  original  aectlon do..    51,000 

XUmgation  per  inon  after  mptare inch..      .2038 

Elongation  per  inch  nnder  strain  at  elaatio  limit do..  .001888 

Bedoction  in  diameter  at  point  of  ruptnre do..       .124 

Bednctloii  In  area  after  rupture,  per  cent  of  original  section 88.2 

Position  of  ruptnre at  middle  of  atem 

Chnraoter  of  broken  auifMe aUky 

EloBigatiaD  rf  inok  oootJomi "04,  ".82,  *  ".U 
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10-INCH   STEEL  B.  L.  BIFLE8. 


ISO.  4614. 

Marks,  iS?ri 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged,  length  3'^ 


Applied  loads. 

EloneaiioD 
per  Incfa. 

Saccesaive 

Permanent 

set. 

SnooeMiTe 

permanent 

set. 

Bfluarlu. 

Total. 

Per  sqaare 
incii. 

elongation 
per  inch. 

PoundM. 

250 

1,250 

2.500 

5,000 

7.500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11. 760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

18,750 

14,000 

23,740 

Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
94,960 

Ineh. 
0. 

.000133 
.000300 
.000033 
.000933 
.001067 
.001267 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.002467 
.003833 
.004033 
.005933 
.006833 

Ineh. 
0. 

.000133 
.000167 
.000333 
.000300 
.000134 
.000200 
.000100 
.000033 
.000033 
.000034 
,000033 
.000067 
.000033 
.000033 
.000034 
.000066 
.000734 
.001366 
.001100 
.001000 
.000900 

Ineh. 

0. 
0. 

Ineh. 

0. 

Initial  load. 

ElasUe  limit. 
Tensile  strength. 

0. 

0. 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    94,  INK) 

Elastic  limit  per  so  uare  inch  of  originiu  section do . . .    51. 000 

Elougat  ion  per  incn  after  ruptu  re inch . .      .  2038 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001738 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Beduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1.  "21  from  neck 

Character  of  broken  sarfaoe silky 

Elongation  of  inch  sections ".  15. ".  25*, ".  31^ 


10-INCH   STEEL  B.  L.  RIFLES. 
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Jaoeet  1^0.  13. 

Ko.  4674. 

Marks,  ^^;\i 

Diameter,  ".664. 

SectioTial  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  IcMids. 

Eloneatioii 
per  mcb. 

SarceBRfve 

elon  fixation 

per  inch. 

rermanent 
set. 

Sacceasive 

Benuurka. 

TotaL 

Per  80  oare 
Incii. 

permanent 
set. 

Poundt. 

250 

],250 

2,500 

5,000 

7,600 

8,750 

10,000 

10.500 

10.750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

12,250 

22,540 

Poundt. 
1,000 
6,000 
10,000 
20.000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63.000 
90,160 

Inch. 
0. 

.000067 
.000300 
.000633 
.001000 
.001200 
.001367 
.001400 
.001433 
.001500 
.001567 
.001033 
.001667 
.001733 
.003033 
.005167 
.006333 
.007333 
.008000 

Inch. 
0. 
000067 
.000233 
.000:i33 
.000367 
.000200 
.000167 
.000033 
.000033 
.000067 
.000007 
.000066 
.000034 
.000066 
.001300 
.002134 
.001166 
.001000 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

JniUal  load. 

Elasticlimlt. 
Tensile  sirength. 

0. 

0. 

General  tttrnmary. 

Tensile  strength  per  square  inoh  of  original  section poonds..    90,160 

XHaatio  limit  per  square  inch  of  origin  si  section de . .    48, 000 

Elongation  per  inch  after  rupture inch. .      .  2033 

Elongation  per  inch  nnderatrain  at  elastic  limit do..  .001783 

Kednotion  in  diameter  at  point  of  rupture do..       .164 

Badnetion  in  area  after  rupturoi  pei  cent  of  original  section 47.2 

Poaitionof  rupture 1".  8  firom  neck 

Chai«cter  of  nroken  surface sllkr 

ElMigation  of  inch  sections ".18,^32*, 'Ml 
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10-INCH   STEEL  B.  L.  BIFLE8. 


No.  4614. 

Marks,  iJ?;-i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged,  length  3'^ 


Applied  loads. 

Eloneation 
per  Inch. 

Sacoessire 

elongation 

per  inch. 

Permanent 
set. 

Snooeasiye 

permanent 

set. 

Bfluarlu. 

TotaL 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

ia,500 

13.750 

14,000 

23,740 

Pou$tdt. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
94,960 

Inch. 
0. 
.000133 
.000300 
.000033 
.000933 
.001067 
.001267 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.002467 
.003833 
.004933 
.005933 
.006833 

In^. 
0. 

.000133 
.000167 
.000333 
.000300 
.000134 
.000200 
.000100 
.000033 
.000033 
.000034 
,000033 
.000067 
.000033 
.000033 
.  0U0034 
.000066 
.000734 
.001366 
.001100 
.001000 
.000900 

Inch. 
0. 
0. 

Inch. 
0. 

Tnitlal  load. 

KlasUc  limit. 
Tensile  strength. 

0. 

0. 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    94^flNI0 

Elastic  limit  per  square  inch  of  origlnu  section do. . .    51, 000 

Elongation  per  inch  after  rupture inch . .      .  2038 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001783 

Ked  notion  in  diameter  at  point  of  ru  pture do . . .       .  144 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1.  "21  tromntck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  15| ".  26*. ".  21^ 


lO-mCH  STEEL  B.  L.  BIFLE8. 


87 


Jaoeet  No.  13. 

No.  4674. 

Marks,  ]^l^]i 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Eloneatioii 
per  mob. 

Saccosulve 

elon  fixation 

per  inch. 

Permanent 
set. 

Successive 

Bemarka. 

TotaL 

Per  saoare 
incii. 

permanent 
set. 

Poundt. 

250 

],250 

2,500 

5,000 

7,500 

8.750 

10,000 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

12,250 

22,640 

Poundt. 
1,000 
5,000 
10,000 
20.000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
90.160 

Indi. 
0. 

.000067 
.000300 
.000633 
.001000 
.001200 
.001367 
.001400 
.  0G1433 
.001500 
.001567 
.001033 
.001667 
.001733 
.008083 
.005167 
.006333 
.007333 
.008000 

Inch. 
0. 
000067 
.000233 

.ooo:»3 

.000367 
.000200 
.000167 
.000033 
.000033 
.000067 
.000067 
.000066 
.000034 
.000066 

.  oor.^00 

.002134 
.001166 
.001000 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

filasUc  limit 
Tensile  strength. 

0. 

0. 

General  eumnuiry, 

Tesafle atrength  per  square  inch  of  original  section pounds..    90,160 

Elastic  llBiit  per  so uare  inch  of  origins!  section de..    48,000 

Elongation  per  inch  after  rupture inch. .      .  2098 

Blongmtion  per  inch  under'^s train  at  elastic  limit do . .  .  001733 

Kednotion  in  diameter  at  point  of  rupture do..       .164 

Badaction  in  area  after  rupture,  pei  cent  of  original  section 47.2 

Position  of  rupture 1".  3  firom  neck 

Cluuraeterof  Inroken  surface silky 

Xl«Dgation  of  inch  saotions ".18,  ".82*, 'Ml 
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lO-tNCH  8T£EL  &.  L.  BUTJUL 
No.  4673. 


Marks,  ^2  W 

Diameter,  ^'.563. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3'^ 


Applied  load*. 

SloBcation 
pormolb 

SaooeaaiTB 

elongaiioB 

per  inch. 

Permaaeiit 
aet. 

Sncoeaaive 

permanent 

aet. 

Scmarka. 

Total. 

Peraaoare 

iOOA. 

Poundt. 

250 

1,260 

2,600 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

22,620 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
52,000 
90,480 

Inek. 

0. 

.000067 
.000838 
.000667 
.001000 
.001233 
.001367 
.001400 
.001467 
.001500 
.001567 
.001600 
.001633 
.002167 
.003667 
.005338 
.006000 
.006667 

Inch. 
0. 

.000067 
.000266 
.000^ 
.000333 
.000233 
.000134 
.000033 
.000067 
.000033 
.000067 
.000033 
.000033 
.000534 
.001500 
.001666 
.000667 
.000667 

Ineh. 

0. 

0. 

Inth. 
0. 

Initial  load. 

• 

Blaatic  limit. 
Tenaile  atrength. 

0. 

0. 

Generai  Bummary, 

Tenaile  atrength  per  aqnare  inch  of  oriffinal  section pounds..    W),480 

Slastic  limit  per  aauare  inch  of  originiu  section do...    47,000 

Hlongation  per  inon  after  ruptare inch..      .2238 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .001633 

Beduction  in  diameter  at  point  of  mptore de...        .124 

Beduction  in  area  i^ter  raptare,  per  cent  of  original  section 39.2 

Poeition  of  mptare 1".56  ftom  neck. 

Character  of  broken  snrfaoe silky,  trace  of  granulation. 

ElongaUonofinohaectiona ".17,  ".8«*, '  .14 
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lO-nrOH  STEEL  B.  L.  BIFLE& 


UPECIFIC  GEAnTTAND  HARDNESS  OF  TUBES,  JACKETS,  AND  SOOPS. 

'So  tension  tests  of  these  si>ecimen8. 


Hamber 
of  xiflo. 

Poaitioii  in 
rlBe. 

4 
6 

e 

7 
8 
8 
4 
5 
6 

Tabo -. 

....do.  ...a..... 

do 

....do.......... 

....do.......... 

Jacket 

....do.......... 

....do.......... 

HoopA« 

ICarks  on  ipedmen. 


10B«T— BB«M 

lOBcT— BBfM 

10B«T— BBc  M 

IORtT— BR,M 

10R,T— BR«M 

lOR,  J— BR„M 

10B«  J— BB«  M 

lOB,  J~BB«  M 

10R«A4-B«M 


Specifio 
gnvity. 

Hwdnei. 

7.8550 

90.70 

7.8539 

16.47 

7.8504 

ao.36 

7.8635 

18.48 

7.8632 

20.47 

7.8542 

21.52 

7.8543 

16.47 

7.8634 

18.88 

7.8627 

22.64 

TABULATION  OF  TENSION  SPECIMENS  FROM  lO-INCH  STEEL  B,  L.  RIFLES. 

[Stems  3  Inches  long,  .564  inch  diameter.] 


Kaof 
teet. 


4534 

4533 
4583 

4588 
4609 
4008 

4817 
4618 

4680 
4679 
4513 
4512 

4526 
4525 
4593 
4502 
4002 

4608 

4615 
4614 
4674 
4878 


Position  in  {(nn. 


TnbeKo.4... 


— do 

Tube  No.  7. . 

do 

Tnbe  No.  10. 
— do 


Location 
of  speci- 
mens. 


Middle. 


Tnbe  No.  15.. 
do 


Tnbe  No.  16... 

— do 

Jacket  Na  3.. 
— do 


Jacket  No.  4. 

— do 

Jacket  No.  6. 

....do 

Jacket  No.  9. 


....do 

Jacket  No.  12. 

...do 

Jacket  No.  13. 
....do ......... 


...do 
...do 
...do 
...do 
...do 


...do 
...do 


.do 

.do 

..do 

.do 


...do 
...do 
...do 
...do 
...do 


.do 
.do 
.do 
.do 
.do 


Elastic 

limitper 

square 

inch. 


Pinmd*. 
48,000 

48,000 
47,000 
44,000 
48,000 
50,000 

48,000 
46,000 

45,000 
49,000 
54,000 
54.000 

49,000 
51,000 
47,000 
47,000 
45,000 

46,000 
51,000 
51,000 
48,000 
47,000 


Tensile 

strength 

per 

square 

inch. 


Poundt. 
95,000 

92,840 
92,140 
89.300 
01,920 
89,960 

96,560 
92,440 

85,240 

90,840 

105,240 

102,480 

88,120 
97,040 
91,920 
92.060 
90,760 

95,160 
95.920 
94,960 
90,160 
90,480 


Elonga- 
tion. 


P.  cent. 
19.7 

18.7 
22.7 
22.3 
21.7 
21.0 

18.7 
13.3 

24.3 
21.0 
16.0 
19.0 

22.0 
19.0 
.  23.0 
20.0 
22.0 

20.3 
20.8 
20.8 
20.8 
22.3 


Con- 
traction 
of  area. 


P.  cent 
33.5 

41.9 
45.0 
47.4 
41.9 
39.2 

86.4 
15.0 

52.2 
44.6 
21.4 
30.6 

44.6 
39.2 
41.9 
47.2 
39.2 

89.2 
89.2 
44.6 
47.2 
88.2 


Appearance  of  firaotnre. 


Granular,  75   per  cent; 

silky,  25  per  cent.* 
Silky,  t 
Do.* 
Do.t 
Silky,  serrated.  *  • 
Granular,  60  per  cent; 

silky,  40  pef  cent  t 
Silky,  serrated.  * 
Granular,  flaky  spot  at 

circiunference.f 
Silky.* 

Do.t 
Granular.* 
Granular,  70  per  cent; 

silky,  30  per  cent.t 
Silky.* 

Do.t 
Silky,  serrated.* 
Stlky.t 
Silky,  50  per  cent ;  grana* 

lar,  50  per  cent.* 
Silky,  8errated.t 
Silky.* 
Do.f 
Do.* 
Silky,  trace  of  graanl*- 
tion.f 


*  Breech  end. 


tHuzideend. 


TABULATION  OF  COMPRESSION  SPECIMENS  FROM  lO-INCH  STEEL  B.  L. 

RIFLES. 


TScot 
test. 

Position  in  gun. 

Location  of 
specimens. 

Elastic 

limit  per 

square  inch. 

Ultimate 

strength 

per  square 

inch. 

990 
991 
974 
999 
1,000 
975 
978 
996 

Tnbe  No.  4 — 
Tnbe  No.  5 

Middle 

....do 

Pounds. 
60,000 
43,000 
50,000 
48,000 
49.000 
53.000 
48,000 
40,000 

Poundt. 
102, 200 
05,230 
108,400 
102,  860 
1U6. 40O 
109, 940 
97,520 
101,460 

Donble  flexnie.* 

Do.* 
Triple  flexure.* 

Do.* 

Do.* 

Do.* 

Do.* 

Do.* 

Tnbe  No.  6. . . . 

. ...do  ....... 

Tube  No.  7 

....do 

Tube  No,  8 

. ...do  ....... 

Jacket  No.  3 .. 

....do  ....... 

Jacket  No.  4 . . 

. ...do  ....... 

Jacket  No.  5.. 

....do  ....... 

*  Breech  end. 


10-mCH  WIEE-WMPPED  B.  L  RIFLE  (CROzm). 


SPECIMENS  FROM  JACKET. 


n. 
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Ko.  4704. 


lOWBjJ 
BT,0 


Harks, 

Diameter^  '\665. 

Sectional  area,  JS^  square  incli. 

GhMiged  lengtiiy  3'^ 


Applied  loAds. 

Elonntion 
permoh. 

Sll00M8iT« 

elonntion 
perlnoh. 

Pemument 

BOt. 

SaooceslTtt 

penn«nent 

set. 

BeittArks. 

ToUH, 

PerMnaro 
inoh. 

Povndi, 

250 
1,250 
2,500 
5,000 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 
9,250 
9,500 
9,750 
10,000 
18,800 

k^ 

10.000 
90,000 
80,000 
81.000 
82,000 
88,000 
84.000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
73,560 

Inch, 

0. 
.000100 
.000333 
.000667 
.001000 
.001033 
.001067 
.001133 
.001200 
.001267 
.001500 
.001967 
.002933 
.004067 
.005333 

Ineh. 
0. 

.000100 
.000233 

Ineh, 
0. 
0. 

InA. 
0. 

InitUaiood. 

Elantic  limit. 
Tensile  strength. 

.000334 

■••••"••■"■• 

.000333 
.000033 
.000034 
.000066 
.000067 
.000l«7 
.000233 
.000467 
.009966 
.001134 
.001266 

0. 

0. 

General  eummarif, 

Tanftfle itrangth per aqnare inoli of oriffinal lection pounds..    73,560 

Klastle  limit  per  Muftre  inch  of  origins  section do...    35,000 

Ekmgmtion  per inen  After  rapture inch..      .2067 

Elongation  per  inohnndersminat  elastic  limit do...  .001267 

Seduction  in  diameter  at  point  of  rupture do. . .       .125 

Beduetion  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture 1".2  from  nook 

Character  of  Droken  surflwe - silky 

—         •     of  inoh  sections 'Ml,  ".18,  ".33* 
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10-INCH  WIRE-WRAPPED   B.  L.  RIFLE. 


ITo.  4705. 

Marks, '^^S" 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Suooessive 

eloncation 

per  inch. 

Permanent 
set. 

Snccessire 

Semarks. 

Total. 

For  square 
inon. 

permanent 
set. 

Poundi. 
250 
1,250 
2.500 
6,000 
7,500 
7,760 
8,000 
8,250 
8,500 
8,750 
17,240 

Pound*. 
1,000 
6,000 
10,000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
85.000 
68,060 

Inch. 
0. 

.000100 
.000333 
.000667 
.001100 
.001200 
.002000 
.003400 
.004600 
.005333 

Ineh. 
0. 

.000100 
.000233 
.000334 
.000433 
.000100 
.000800 
.001400 
.001200 
.000733 

Inch. 
0. 

0-     . 

Inch. 
0. 

Initial  load. 

• 

Klastio  limit. 
Tensile  strength. 

1 

.000033 

.000033 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    68, 900 

Elastic  limit  per  souare  inch  of  origins!  section do...    30,000 

E  longs  t  ion  per  inch  after  rupture inch . .      .  2633 

Elongation  per  inch  under  strain  at  elastio  limit do ...  .  001100 

Keduction  in  diameter  at  point  of  rupture do . . .        .  164 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface siUcy 

Elongation  of  inch  sections ".40*,  ".21,  "M 
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No.  4706. 

Marks,  'S^ftf^ 

Diameter,  ''.564. 

Sectionskl  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elonmtion 
permoh. 

SneeeMiye 

elonntion 

permch. 

Pemumoni 
set. 

SucceMive 

pemiftueiit 

set. 

Remarks. 

Total 

Per  Muare 
inon. 

Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

18,210 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
72,840 

Inch, 
0. 

.000100 
.000333 
.000667 
.001033 
.001067 
.001133 
.001200 
.001267 
.001833 
.001400 
.001938 
.008607 
.004667 
.006000 
.007188 

Ineh. 
0. 

.000100 
.000233 
.000334 
.000366 
.000034 
.000066 
.000067 
.000067 
.000066 
.000067 
.000533 
.001734 
.001000 
.001833 
.001133 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastio  limit 
Tennile  strenKtli. 

0. 

.000033 

.000033 

General  summary. 

Teoalle  atrength  per  aqnareisicli  of  original aection ( pounds..      72,840 

Slaatio  limit  per  Moare  inch  of  original  section do. . .      36, 000 

Xkmgation  per  inon  after  rnptore inch..       .2567 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  001400 

Beduotlott  in  diameter  at  point  of  rupture do...         .154 

BeduoUon  in  area  after  rupture,  per  cent  of  original  sec'tion 47.2 

Position  of  rupture l".4fromneok 

Character  of  broken  snrfkoe silky 

glmigttion  of  inch  sections ".16, ''.88%  ".XI 
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10-INCH  WIEE-WEAPPED   B.  L.  RIFLE. 


No.  4707. 

MarKS,   BT4M 

Diameter  ".564. 

Sectional  area,  .25  squaire  inch. 

Gauged  lengtb,  3''. 


Applied  loads. 

Elon^tion 
per  moh. 

Sucoessive 

eloogation 

per  inch. 

Permanent 
set. 

Suoceesire 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incn. 

Pounds. 
250 
1,250 
2, 500 
5,000 
7,500 
7, 750 
8,000 
8,250 
8,500 
8,760 
9,000 
9,250 
9,500 
9,750 
17,750 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
81,000 
32,000 
33,000 
34,000 
:f>,000 
8D,000 
37,000 
38,000 
89,000 
71,000 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
. 001067 
.001133 
.001233 
.  001300 
.  003667 
.004500 
.005007 
.006333 
.007700 

* 

Inch. 
0. 
.000100 
. 000233 
.000334 
.  000333 
.000067 
.000006 
.000100 
. 000067 
. 002367 
.  000833 
.000567 
.001266 
.001367 

Indi. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

............ 1-     

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    71,000 

Elastic  limit  por  simare  inch  of  original  section do...    34«O00 

Elongation  per  inch  after  rapture inch..      .2567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001300 

Ketluctlon  in  diameter  at  point  of  rapture do...        .  164 

Beduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rapture l".7fh>m  neo^ 

Character  of  broken  surface tilkj 

Elongation  of  inch  sections ".14, ".  44*, ".  19 
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97 


No.  4700. 

Markg,  Vt^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloo  nation 
per  Inch. 

SaccesaiTe 

Permanent 
set. 

Suceeaaive 

permanent 

aet. 

Total. 

Persqaare 
incn. 

elongatiou 
IMsrlnch. 

Pounds. 
250 
1,250 

2,500 
5.000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
17,540 

Pounds. 

1,000 
5,000 
10,000 
20,000 
29.000 
30,000 
31,000 
32,000 
33,000 
84,000 
70,160 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001800 
.002300 
.  0')2667 
.003433 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000333 
.000467 
.000500 
.000367 
.000766 

Inch. 
0. 
0. 

Inch. 
0. 

rnitial  load. 
Elastic  limit. 

Tensile  strength. 

.000267 

.000267 

General  8ummary, 

Tensile  strength  per  square  inch  of  original  section pounds..    70, 160 

Elastic  limit  per  square  inch  of  original  section do...    29,000 

Elongation  i>er  inch  after  ra p tu re inch . .        .  270 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Keduction  in  diameter  at  point  of  rupture do...        .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture 1".08  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections : ".  18, ".  22, ".  41- 

H.  Ex.  43 7 
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10-INCH   WIBE-WBAPPEa)   B.  L.  BIFLE. 


Ko.  4701. 

Marks,  Vt.V 

Diameter^  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonntion 
permch. 

SnooeaftiTe 

elongation 

per  inch. 

Permanent 
set. 

Sacoessire 

permanent 

set. 

SflDiarkt. 

TotaL 

Per  sqaaze 
inon. 

Pounds, 
250 
1,250 
2,500 
5,000 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
17,510 

Pounds, 
1,000 
5.000 
10,000 
20,000 
28,000 
20,000 
30,000 
31,000 
82,000 
83,000 
34,000 
35,000 
70,040 

Inch. 
0. 

.000100 
.000383 
.000667 
.000033 
.001100 
.001467 
.001833 
.002467 
.003000 
.003867 
.004667 

Inch 
0. 

.000100 
.000233 
.000334 
.000266 
.000167 
.000367 
.000366 
.000634 
.000533 
.000867 
.000800 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 
BlasUc  Umit. 

• 
Tensile  strength. 

.000367 

.000367 

General  ftimnuiry. 

TensOe  strength  per  square  inch  of  orlelnal  section pounds..    70,040 

Elantio  limit  per  square  inch  of  original  section do...    28,000 

Elongation  per  inon  after  rupture inch..        .200 

Elongation  per  inch  under  strain  at  elasticlimlt do...  .000933 

Beduction  in  diameter  at  poiut  of  rupture do...        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  seotio^ 40. 7 

Position  of  rupture * 1".7  from  neck 

Character  of  Droken  surface' silky 

Elongation  of  isohaeGtious ".14,  ".42*,  ".2a 


i 


10-INCH   WISE-WRAPPBD   B.  L.  BIFLE. 
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No.  4702. 
Marks,  S?r§» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch, 

Granged  length,  3", 


Applied  loads. 

Slongatioxi 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

SuccessiTS 

permanent 

set. 

^Bemarki. 

Total. 

Per  square 
incn. 

Pounds. 
250 
1,250 
2,500 
5.000 
6,750 
7,000 
7,250 
7,500- 
7,750 
8,000 
8,260 
8,500 
8,750 

17.140 

Pounds. 
1.000 
5,000 
10.000 
20,000 
27,00(f 
28,000 
20,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
68,560 

Inch, 
0. 

.000100 
.000333 
.000700 
.000933 
.001100 
.001300 
.001700 
.002500 
.003033 
.003667 
.004333 
.005600 

Inch. 
0. 

.000100 
.000233 
.000367 
.000233 
.000167 
.000200 
.000400 
.000800 
.000533 
.000634 
.000666 
.0012G7 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 



.000600 

.000600 

General  $ummary. 

Tensile  strength,  per  square  ice h  of  original  seetion pounds . .    68, 560 

Elastic  limit  per  sq  uare  in  ch  of  original  section do . . .    27, 000 

Blongatioa  per  inch  after  rupture ixuih..      .2567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000083 

Keduction  in  diameter  at  point  ef  rupture .". do...       .164 

Beduetiom  in  area  after  rupture,  per  oant  of  original  section  49.7 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surfMM tiXkj 

Ek>Bga4tiin  of  inch  sections ".18,  ".42*. 'M7 
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10-INCH  WIRE-WRAPPED  B.  L.  RIFLE 


No.  4703. 


Marks,  Vxy 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

SacceasiTO 

eloDffation 

per  inch. 

Permanent 
aet. 

SnooeaaiTe 

permanent 

aet. 

Bemarka. 

Total. 

Per  square 
incD. 

Poundi. 
250 
1,250 
2.500 
6,000 
6,250 
6,500 
6,760 
7,000 
7,250 
7,600 
7,760 
8,000 
8,250 
8,500 
8,760 
17,890 

Pounds. 
1,000 
6.000 
10.000 
20,000 
25,000 
26,000 
27.000 
28,000 
20,000 
30,000 
31,000 
82.000 
83,000 
84.000 
35.000 
71.660 

Ineh, 
0. 

.000067 
.000300 
.000667 
.000867 
.000038 
.000067 
.001000 
.001033 
.001183 
.001367 
.001700 
.002067 
.003000 
.003967 

Ineh. 
0. 

.000067 
.000233 
.000367 
.000200 
.000066 
.000034 
.000033 
.000033 
.000100 
.000234 
.000338 
.000367 
.000033 
.000067 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

• 

Elaaticlimit 
Tensile  atmigth. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    71,560 

Elastic  limit  per  square  inch  of  original  section do...    29,000 

Elongation  per  incn  after  rupture inch. .      .  2367 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001033 

Eeduction  in  diameter  at  point  of  rupture do . . .        .  174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 62.2 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12, ".  18, ".  41* 


TABULATION  OF  TENSION  SPECIMENS  FROM  10- INCH  WIBE-WBAPPED 

B.  L,  BIFLE  (CBOZIEB). 

[Stems  8  inches  long,  ".664  diameter.  ] 


No.  of 

test. 

Poaition  in  gun. 

Location 
of  speci- 
mens. 

Elastio 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  fracture. 

4704 
4706 
4706 
4707 
4700 
4701 
4702 
4708 

Jacket  No.  1... 
....do...-. 

Outside. 

Middle  . 

...  .uo  . .. 

Pound*. 
85,000 
30,000 
36,000 
84,000 
29,000 
28,000 
27,000 
29,000 

Pounda. 

73,660 
68,960 
72,840 
71,000 
70,160 
70,040 
68,660 
71,660 

Ferotnt. 
20.7 
26.3 
25.7 
26.7 
27.0 
26.0 
25.7 
23.7 

Ptreent. 
89.2 
49.7 
47.2 
49.7 
62.2 
49.7 
49.7 
58.2 

Do.* 
Do.* 
Do.t 
Do.t 
Do.t 
Do.t 

do 

do 

....do........... 

...  .do  • . . 

Oatside. 

Middle  . 
....do  . .. 

Inside.. 

....do.... 

....do 

....do.... 

*  Sreeok  ond. 


t  Xante 


i 


12-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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13-mCH  STEEL  B.  L.  BIFLE& 


Tube  No.  2. 
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Marks,  ^'^-^ 


'So.  962. 


7  BT.M 

Length,  5'\ 
Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Ganged  length,  ^". 


Applied  loada. 

Compres- 
sion per 
Incn. 

SnccessiTe 
compres- 
sion per 
inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

TotaL 

Per  square 

iSOD. 

Pounds. 
1,000 
5,000 
10,000 
l.'S.OOO 
20.000 
25,000 
30,000 
85.000 
40,000 
41,0(0 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
54,000 
56,000 
58.000 
00,000 
82,000 
64,000 
06,000 
08,000 
70.000 

100,700 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.U00 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
100,700 

Inch. 
0. 

.000125 
.000250 
.000400 
.000675 
.000750 
.000925 
.001100 
.001300 
.001826 
.001376 
.001425 
.001475 
.001625 
.002126 
.004875 
.006250 
.006000 
.006426 
.007200 
.008150 
.010000 
.011550 
.018125 
.014800 
.016700 
.018250 
.020300 
.022175 
.024426 

Ineh, 
0. 

.000125 
.000125 
.000150 
.000175 
.000175 
.000175 
.000175 
.000200 
.000025 
.000050 
.000050 
.000050 
.009050 
.000600 
.002250 
.000875 
.000750 
.000425 
.000776 
.000950 
.001850 
.001560 
.001575 
.001175 
.002400 
.001660 
.002050 
.001875 
.002260 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

• 

__      ••••• • 

Elastio  Umil 

Ultimate  strengtii. 

Failed  by  triple  flexure. 
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X2-INCH   ST££L   B.  L.  BIFLES. 


Tube  No.  3. 

No.  989. 

Marks,  ^^^Si 

Length,  5'*. 

Diameter,  l^'.llS. 

Sectional  area,  .982  square  inch. 

Gauged  length,  4". 


Applied  loads. 


ToUl. 


Pcundt. 
B82 
4,910 
9,820 
14,730 
19,640 
24,650 
29,460 
84,870 
89,280 
40,262 
41,244 
42,226 
48,208 
44,190 
45,172 
46,154 
47,186 
48, 118 
49,100 
61,064 
63,028 
64,992 
66, 956 
68,920 
60,884 
62,848 
64,812 
66,776 
68,740 
101,600 


Per  B<}aare 
inc 


icn. 


PoundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
103,460 


CompreB- 

•ion  per 

ino£. 


Ineh. 
0. 

.000060 
.000175 
.000300 
.000450 
.000600 
.000800 
.000950 
.001125 
.001176 
.001200 
.001250 
.001300 
.001350 
.001425 
.001475 
.002425 
.003000 
.003800 
.005175 
.006325 
.007875 
.009625 
.011000 
.012125 
.014000 
.015625 
.017076 
.019400 


Snoceuive 
compres- 
sion per 
incn. 


Ineh. 
0. 

.000050 
.000125 
.000125 
.000150 
.000150 
.000200 
.000150 
.000175 
.000050 
.000025 
.000050 
.000050 
.000050 
.000075 
.000050 
.000950 
.000575 
.000800 
. 001375 
.001160 
.001550 
.001750 
.001375 
.001125 
.001875 
.001525 
.001550 
.002325 


^iLm 


Permsnent 

set. 


Inch, 


0. 
0. 


0. 


.000026 


SnooeMiTe 

permanent 

•et. 


Inch, 


0. 


.000025 


.002100 


.008800 


.016700 


.002075 


.006700 


.007900 


Bemarlu. 


Initial  load. 


Elastic  limH. 


Ultimate  strength. 


Failed  by  triple  flexure. 


12-mGH   STEEL   B.  L.  RIFLES. 
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Tube  No.  5. 

No.  4663. 

Marks,  i^^Si 

Diameter,  ''.663. 

Sectional  area,  .26  sqnare  inch. 

Gauged  length,  .3". 


Applied  loads. 

IQoDgation 
permch. 

Sneoessive 

eloDj^ation 

per  mcli. 

PermaneDt 
set. 

Saoc^sslve 

permaiieiit 

set. 

Kemarks. 

TotiQ 

Per  square 
inch. 

Pounds. 

250 

1.250 

2,500 

6.000 

7,600 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

21,640 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
86.560 

Jneh. 
0. 

.000100 
.000300 
.000633 
.001000 
.001133 
.001400 
.001438 
.001533 
.001667 
.003667 
.004433 
.006667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000133 
.000267 
.000033 
.000100 
.000134 
.002000 
.000766 
.001234 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

0. 
.000067 

.000067 

« 

1 

Oeneral  9ummary, 

Tensfle  strength  per  square  inch  of  original  section pounds..    80,500 

Elastic  limit  per  aanare  inch  of  originu  section do...    41,000 

Elongation  per  inc n  after  r o p tnre in ch . .      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001433 

Eedaction  in  diameter  at  point  of  rupture do. . .       .  1 63 

deduction  in  area  after  rupture,  percent  of  original  section 47.2 

Position  of  rupture 1".  4  from  neck 

Character  of  uroken  surface silkv 

ElongatLoBoflnohseotions ".21,  ".32*,  ".f2 


\. 
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13-INCH   STEEL  B.  L.  RIFLES. 


Tube  No.  5. 


No.  4662. 


Marks,  g$;£ 

Diameter,  '^£6i. 

Sectional  area,  .25  sqaare  incli. 

Gauged  length,  3''. 


Applied  loads. 

EloDflatioii 
paruioh. 

Saoeeaaive 

elongation 

per  Inoh. 

Permanent 
aat. 

Suoceaaivo 

Total. 

PeraanaN 
inch. 

permatient 
aet. 

Remarka. 

Poundt. 

260 

1.250 

2,600 

6,000 

7,600 

8,750 

10,000 

10.250 

10,600 

10,760 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,260 

13,500 

23,870 

Poundt, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
08,480 

Inch. 
0. 

.000067 
.000300 
.000633 
.000097 
.001183 
.001333 
.001867 
.001400 
.001433 
.001500 
.001538 
.001600 
.001633 
.001067 
.001700 
.002888 
.003388 
.006000 
.006667 
.007400 

InA. 
0. 

.000067 
.000233 
.000383 
.000334 
.000166 
.000200 
.000034 
.000033 
.000033 
.000067 
.000033 
.000067 
.000033 
.000034 
.000038 
.000633 
.001000 
.002667 
.000067 
.000733 

Inch. 
6. 
0. 

Inch, 
0. 

Initial  load. 

Slaatio  limit 
Tensile  atrength. 

• 

0. 
0. 

• 

.  ... 

General  summary. 

TenaOe  strength  per  square  inch  of  original  section ponnds..    08,480 

Elastio  limit  per  square  inoh  of  originu  section do...    40,000 

Elongation  per  inch  i^ter  rupture inch..     .2118 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Beduction  in  diameter  at  point  of  mpture do...       .134 

Beduction  In  area  after  rupture,  per  cent  of  original  section 41.9 

Poaition  of  rupture at  middle  of  atem 

Character  of  broken  aurflMje lilky 

Elongation  of  inoh  aeotiona ••••• • •••• "•14,"^*,"JJ 


Marks,  ?|^5 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

(Ranged  lengthy  3". 


13-INCH  STEEL  B.  L.  RIFLE& 
TUBB  J^O.  7. 

liTo.  471& 
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Applied  load*. 

ElonnitoB 
perlnoh. 

SncoeMive 

PemMUMAt 

Mt. 

SaocesBiye 

Bemarks. 

Totol. 

PttrMoare 
Incn. 

|d<nn4io]i 
permoli. 

pemMDent 
set 

FottndM. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

22,640 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
90,560 

Inek. 
0. 

.000067 
.000233 
.000667 
.000900 
.001033 
.001300 
.001333 
.001367 
.001400 
.001438 
.001467 
.001633 
.001567 
.002833 
.003733 
.009733 
.006500 
.007833 

Inch, 
0. 

.000067 
.000168 
.000384 
.000383 
.000188 
.000267 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000768 
.001400 
.002000 
.000767 
.000833 

Inch. 
0. 
0. 

Inch. 

a 

Initial  load. 

Elastic  limit. 
TAnaila  strenc^. 

—.000033- 
—.000033 

-.000038 
0. 

•••••••**••% 

General  $ummary, 

TflDtile  strenicth  per  square  incli  of  orlsnal  seotion ponnds..    90,660 

Basttc  limit  p«r  square  inch  of  original secUon do...    47,000 

BBBgatton  per  inch  after  rupture inch..      .2200 

Hmgation  per  inch  under  strain  at  elastic  limit do ...  .  001567 

Ssdoction  in  diameter  at  point  of  rupture do...       .154 

Bsdnotion  in  area  after  rupture,  per  cent  of  original  section 47.2 

Pssitkmof  rupture r'.  4  from  neck 

GItraeterof  broken  surface silky 

ofiaflhseotJoBs M8, ".  86*, ".  i? 
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12-INCH   STEEL  B.  L.  BIFLES. 


Tube  No.  7. 

No.  4717. 

MaTk8,«5.J 

Diameter,  ".564. 

Sectional  area,  .25  Bqaare  inch. 

Gauged  length,  3", 


Applied  loads. 

Blonffatloii 
per  inch. 

BnooeflglTe 

elonsation 

per  Inoh. 

Permanent 

■et. 

Snooeaaive 

pennanent 

set. 

Beniaiks. 

Total. 

Per  aqnare 
inch. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,600 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11, 760 

12,000 

12,250 

12,600 
12,750 
13,000 
13,250 
21,660 

Poundt, 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 

49,000| 

50,000 
61,000 
52,000 
63,000 
86,240 

Inch. 
0. 

.000067 
.000300 
.000638 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
.001583 
.001600 
.001633 
.001667 
.001700 
.001800 
.002667 
.005000 
.007667 
.008333 
.009067 

Inch. 
0. 

.000067 
.000233 
.000332 
.000367 
.000200 
.000167 
.000033 
.000033 
.000034 
.000066 
.000067 
.000038 
.000034 
.000033 
.000100 
.000867 
.002333 
.002667 
.000666 
.000734 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
Tensile  strengtb. 

0. 
0. 

1 

Creneral  summary. 

Tensile  strength  per  square  Inch  of  original  section X^nnds..    86,240 

Elastic  limit  per  square  inch  of  original  section do. . .    48, 000 

Elongation  per  inch  after  mpture Inch..      .2167 

Elongation  per  inch  nnder  strain  at  el  astic  limit do ...  .  001700 

Reduction  in  diameter  at  point  of  mptnre do...        .164 

Redaction  in  area  after  rupture,  per  cent  of  original  section 49,7 

Position  of  rapture ....".95fti»&iieok 

Character  of  broken  Burfkoe bUJcv 

lOangatton  of  inch  sections 'ai."a^".8^ 


12-INCH   STEEL   B.  L.  EIFLES. 


Jacket  No.  3. 


109 


No.  963. 


Mark8,  gg  ^ 

Lengthy  5". 
Diameter,  'a  .127. 
Sectional  area,  1  square  inch. 
Gauged  length,  4''. 


Applied  loadB. 

Compree- 

sion  per 

Inon. 

Suocesflive 

oompres- 

Bion  per 

inon. 

Permanent 
Bet 

SnoooBBive 

permanent 

set. 

Bemarka. 

Total 

Per  Bqnare 
inon. 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47, poo 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
06,000 
68,000 
70,000 
73,000 
74,000 

100,300 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
100,800 

Inch. 
0. 

.000125 
.000250 
.000400 
.000550 
.000700 
.000875 
.001025 
.001250 
.001275 
.001325 
.001375 
.001400 
.001450 
.001575 
.002975 
.004100 
.004750 
.005200 
.006550 
.007925 
.009225 
.010450 
.011775 
.013250 
.014875 
.016450 
.017750 
.010625 
.021600 
.028200 

Ineh, 
0. 

.000125 
.000125 
.000150 
.000150 
.000150 
.000175 
.000150 
.000225 
.000025 
.000050 
.000050 
.000025 
.000050 
.000125 
.001400 
.001125 
.000650 
.00(M50 
.  001350 
.001375 
.001300 
.001225 
.001325 
.001476 
.001625 
.001575 
.  001300 
.  001876 
.001975 
.001600 

Inek. 

0. 

Inch, 
0. 

Initial  load. 

0. 

0. 

RlfMiir  limit. 

Ultimate  atrength. 

Failed  by  triple  flexure. 
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12'INCH  STEEL  B.  L.  RIFLES. 


Jacket  No.  4. 

1^0.  4622. 
Marks,  '^^;^ 
Diameter,  ".5C4. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'^ 


Applied  loads. 

Elonffation 
per  Inch. 

SDOceaaive 

elonsatioD 

per  Inch. 

Permanent 
set 

Sucoeasive 

pc^rmanent 

set. 

Remarks. 

Total. 

For  square 
incii. 

Pound*. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,  .500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13, 500 

13,750 

24,360 

Found*, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
SO,  000 
51.0U0 
52,000 
53,000 
54,000 
55,000 
07,440 

Ineh, 
0. 

.000100 
.000267 
.000600 
.0009.33 
.001100 
.001367 
.001338 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001700 
.001033 
.003167 
.003933 
.005000 
.005867 

Ineh. 
0. 
.000100 
.000167 
.000333 
.000333 
.000167 
.000167 
.000066 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000067 
.000233 
.001234 
.00C»766 
.001067 
.000867 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
£laatic  limit. 

• 
• 

Tensile  strength. 

0. 

0. 

-  -  -  -      .  - 

1 

1 

** 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    97, 440 

Elaaticlimit  per  square  inch  of  original  section do  ..    60,000 

Elongation  por  inch  after  rujptnre inch.      .20n 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Beduotion  in  diameter  at  point  of  rupture do...      Ol  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section do . . .       4  6. 6 

Position  of  rupture ".Ofhmineck 

Character  of  broken  surface ailky 

Elongation  of  ijich  secUoDi -- "-31*.  "17,  ".13 


12-INCH   STEEL   B.  L.  RIFLES. 


Ill 


Jacket  'So.  4, 

No.  4620. 

Marks,  g?ji 

Diameter,  ".564. 

Sectional  area,  .26  sqnare  inch. 

Gauged  length,  3". 


Applied  loads 

Elongation 
per  Inch. 

SnocessiTo 

elongation 

per  Inch. 

Permanent 
set. 

Successire 

permanent 

set. 

BemarkH. 

Totel. 

Per  square 
inch. 

Paundt. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

23,810 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
05,240 

Inch. 
0. 
.000100 
.000300 
.000033 
.001000 
.001100 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.  001533 
.001567 
.001600 
.001667 
.  001 C67 
.002667 
.004000 
.0053M3 
.  000107 

Inch, 
0. 

.000100 
.000200 
.000333 
.000367 
.000100 
.000200 
.000067 
.000033 
,0000:i3 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000^00 
.000700 
.001333 
.001333 
.000834 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load, 

• 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  i>er  sqnare  inch  of  original  section pounds . .    06, 240 

Elastic  limit  per  square  iuch  of  original  section do . . .    50, 000 

Elongation  per  inch  after  rupture inch . .      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Seduction  in  diameter  at  point  of  rupture do. . .       .144 

Bedu ction  in  area  after  rupture,  per  cent  of  original  sec t  ion 44. 0 

Position  of  rupture 1".5  from  neck 

Ghiuraeter  ot  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Klwgiiiian  of  Inch  wotteM ".15,  ".30\ 'MO 
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12-INCH  STEEL  B.  L.  RIFLES. 


Jacket  No.  4, 

ITo.  4622. 
Marks,  ^^f;^ 
Diameter,  ".564. 
Bectional  area,  .25  square  incli. 
Gauged  length,  3". 


AppUed  loads. 

Eloncation 
per Inch. 

Saoceesive 

elongation 

per  inch. 

Permaaent 
set. 

Sncoeaaive 

pc^mianent 

set. 

Kemarks. 

Total. 

Per  square 
iocli. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

24,360 

Pounds, 
1,000 
5,0U0 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
4.5,000 
46,000 
47.000 
48,000 
49.000 
90,000 
51.0U0 
52,000 
53,000 
54,000 
55,000 
97,440 

Inch. 
0. 

.000100 
.000267 
.000600 
.000933 
.001100 
.001267 
.00]:<38 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001700 
.001983 
.003167 

.oocnKts 

.005000 
.005067 

Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.000167 
.000167 
.000066 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000067 
.000233 
.001234 
.000766 
.001067 
.000867 

Inch, 

0. 
0. 

Inch. 
0. 

Tnitial  load. 

0. 

0. 

1 





' 

1 

1 

Elastic  limit 

1 

• 
• 

Tensile  strength. 

1 

1 

1 

Qereral  summary. 

Tensile  strength  per  aqnare  inch  of  original  seotion pounds . .    97, 440 

Elastic  limit  per  square  inch  of  original  section do-..    50,000 

Elongation  per  inch  after  rupture inch.      .  208S 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Keductlon  in  diameter  at  point  of  rupture do. . .      0. 144 

Reduction  in  area  after  rupture,  per  cent  of  origioal  section do...       46.6 

Position  of  rupture ".91^mneck 

Character  of  broken  surface aOky 

Elongation  of  uich  section! •• , ".Zl\  "17,  "03 


12-INCH   STEEL   B.  L.  RIFLES. 


Ill 


Jacket  'So.  4, 

So.  4620. 

Marks,  Jliji 

Diameter,  ".564. 

Sectional  area,  .26  sqnare  inch. 

Gauged  length,  3'^ 


AppUed  loads 

Sloncatlon 
pormch. 

SiioceasiTe 

elongation 

per  inch. 

Permanent 
set. 

Successire 

permanent 

set. 

Inch. 
0. 

Bemarks. 

Total. 

Per  square 
inch. 

Poundt. 

250 

1.250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,2.50 

12,500 

12.750 

18,000 

13,250 

13,500 

13.750 

28,810 

Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
95,240 

Inch. 
0. 

.000100 
.000300 
.00003J 
.001000 
.001100 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001667 
.001C67 
.002667 
.004000 
. 005333 
.000167 

Inch, 
0. 
.000100 
.000200 
.000333 
.000367 
.000100 
.000200 
.000067 
.000033 
,000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.OOOtiOO 
.000700 
.001333 
.001333 
.000834 

Inch, 
0. 
0. 

Initial  load, 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  nummary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds. .    05, 240 

Elastic  limit  per  snnare  inch  of  original  section do. . .    50, 000 

EtoDgation  per  inch  after  rupture iuch . .      .  1833 

Sloagation  per  inch  under  strain  at  elastio  limit do. . .  .  001667 

Beductitni  in  diameter  at  point  of  mptuie do...       .144 

Bednoiion  in  area  after  rupture,  per  cent  of  original  sect  ion 44.0 

PMiticm  of  rupture 1".5  from  neck 

ChazBcter  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

SoDgatioiiofiiiehBOOtloiis ".15,  ".30\ 'MO 
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12-INCH  STEEL  B.  L.  RIFLES. 


Jacket  No.  4, 

Ko.  4022. 

Marks,  ^\?/^ 

Diameter,  ".564. 

Bectional  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loads. 

Eloncation 
per  Inch. 

Saocessiye 

eloD^ation 

per  mcb. 

Permanent 
set. 

Sacoeesive 

permanent 

aot. 

Hemarks. 

Total. 

Per  square 
iacli. 

Poundt. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10, 500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13, 500 

13,750 

24,360 

Pounds. 
1,000 

10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
43,000 
44,000 
4.5,000 
46,000 
47,000 
48.000 
49,000 
90,000 
51,0U0 
52,000 
53,000 
54,000 
55,000 
97,440 

Inch, 
0. 

.000100 
.000267 
.000600 
.000933 
.001100 
.001867 
.001338 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001700 
.001983 
.003167 
.003933 
.005000 
.005867 

Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.0001*7 
.000167 
.000066 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000067 
.000233 
.001234 
.000706 
.001067 
.000867 

Inch. 

0. 
0. 

Inch. 
0. 

..... 

Tnitial  load. 
Elastic  limit 

• 
• 

Tensile  strength. 

0. 

0. 

1 

••••.••••••• 



Oeperal  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    97, 440 

Elaaticllmit  per  square  inch  of  original  section do..    60,000 

Elongation  per  inch  after  rapture inch.      .2083 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001700 

Keduction  in  diameter  at  point  of  rapture do . . .      0. 144 

Keduction  in  area  after  rupture,  per  cent  of  original  section do. . .       46. 6 

Position  <xf  rupture ".9fromn«»ck 

Character  of  brolcen  surface silky 

Elongation  Of  Uch  section! .., ., ".3r,  "17,  "OS 


12-INCH   STEEL   B.  L.  RIFLES. 


Ill 


Jacket  Ko.  4. 

ISo.  4620. 

Marks,  Jliji 

Diameter,  ".564. 

Sectional  area,  .26  square  incli. 

Ganged  length,  3". 


Applied  loads 

Elonsation 
pormch. 

Snocesfiive 

elongation 

permcli. 

Permanent 
set. 

Sncceatiye 

pennanent 

sei. 

BemarkB. 

Total. 

Per  sqnare 
inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.."^ 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12.250 

12,500 

12.750 

18,000 

13,250 

13,500 

13,750 

23,810 

Poundi, 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
05,240 

Inch. 
0. 

.000100 
.000300 
.000033 
.001000 
.001100 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
. 001667 
.001600 
.001667 
.  001 C67 
.002667 
.004000 
.0053:» 
.000167 

Ineht 
0. 

.000100 
.000200 
.000333 
.000367 
.000100 
.000200 
.000067 
.000033 
,000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.OOOttOO 
.000700 
.001333 
.001333 
.000834 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load, 

Elastio  limit 
Tenaile  strength. 

0. 

0. 

General  summary. 

Tcnafle  strength  per  sqnare  inch  of  original  section ponnds. .    95, 240 

Baati  c  limit  per  square  i  uch  of  original  section do . . .    50, 000 

Elongation  per  inch  after  rupture inch . .      .  1833 

Elongation  per  inch  nuder  strain  at  elastic  limit do. . .  .  001667 

Redaction  in  diameter  at  point  of  rapture do . . .        .144 

Bedaction  in  area  after  rapture,  per  cent  of  origi  nal  sect  ion 44.6 

Poaitioii  of  rapture l".5from  neck 

Character  of  broken  sarfaoe granular,  60per  cent;  silky,  40  per  cent 

BwgKiion  of  laoh  BOCtiOM ".15,  ".30%  ".10 
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12-INCU   STEEL   B.  L.  RIFLES. 


Jacket  No.  4. 

No.  4621. 

Marks,  g^^i. 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loada. 

Elongation 
per  incli. 

Successivo 

Pomianent 
set. 

Sucoessiye 

RemarkB. 

TotaL 

Per  Maare 
incn. 

elongation 
per  mob. 

permanent 
(aet. 

Powndt, 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10, 000 

10,500 

10,750 

11,000 

11,260 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

22,930 

Poundi. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,005 
49,000 
50,000 
51,000 
91,720 

Tneh. 
0. 

.000100 
.000267 
.000600 
.000033 
.001100 
. 001300 
. 001367 
.001400 
.001467 
.  001500 
.001567 
. 001767 
.003733 
.004667 
. 005500 
.006267 

Inch. 
9. 

.000100 
.000167 
.0003:0 
.000333 
.000267 
.000200 
.000067 
.  000033 
.000067 
.000033 
.000087 
.000200 
.001966 
.000934 
. 000833 
.000767 

Inch. 

0. 
0. 

Ineh. 
0. 

Initial  load. 

ElaaUo  Umit. 
Tensile  strength. 

0. 

0. 

Gefieral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    01,790 

Elasticlimit  per  smiare  inch  of  original  section do...    46,000 

Elongation  per  inc-h  after  rupture inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Keduction  in  diamct4*r  at  point  of  rupture do...        .134 

Keduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture ".2flrom  middle  of  stem 

Character  of  broken  surface silky,  60  per  cent;  granular,  40  per  oent 

Elongation  of  inoh  sections 'U5, ''.35%  ".16 


U-mCH   STEEL  B.  L.  BIFLKS. 
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ll^^IHCH  STEEL  B.  L.  BIIXES. 

CHEMICAL  COMPOSITIOy  OF  TUBE  Ho.  t,  AND  JACKET  No.  S. 


CompnM- 

siou-test 

number. 

Nam- 
ber  of 
RiAe. 

Position 

in 

Rifle. 

Carbon. 

Manga- 
nese. 

Silicon. 

■D\,.,^w^\^ 

Total. 

Graph' 
iUc. 

Com- 
bined. 

Sulphur.  *  ";2'."^ 

1 

962 
963 

2 
3 

Tube.. 
Jacket. 

0.252 
0.306  • 

0.027 
0.009 

0.225 
0.297 

0.672 
0.6U8 

0.154 
0.150 

0.030 
0.026 

0.025 
0.022 

12-nrCH  STEEL  B.  £.  RIFLES. 

SPECIFIC  GRAVITY  AND  HARDNESS  OF  TUBES,  JACKETS,  AND  HOOPS, 


No  tension  testa  of  these  specimens. 


Kamber 

of 

fiifle. 


2 
3 
8 
2 
3 


Position 

in 

Rifle. 


Tube  . 
...do. 
Jarl^et 
Hoop  . 
do  . 


Marks  on  specimen. 


12  R,  T— B  R«  M. 
12  Rs  T~B  R,  M. 
12R,  J— BR«M. 
12  R,  A,-B  iL  M 
12R,As-R«M.. 


Speclflc 
gravity. 


7.8550 
7.8583 
7.8542 
7.8534 
7.8611 


Hardness. 


16.73 
19.39 
18.58 
23.84 
22.14 


Ko.of 
test. 


4003 
4062 
471B 
4717 
4022 
4020 

4021 


TabvXatiwik  of  TenMon  speeimena  from  l£'inoh  Steel  B,  L,  Rifles, 

[Stems  3  inches  long,  ".564  diameter.] 


Position  in  gun. 


Tube  No.  5  . . 

...do 

Tube  No. 7.. 

...do 

Jacket  No.  4 
— do 


.do 


Location 
of  speci- 
mens. 


Elastic 

limit  per 

sfjuare 

inch. 


Tensile 
strength 

per 

square 

inch. 


Middle 
...do ... 
...do... 
...do... 
Middle 
,.  .do ... 


do 


Pounds, 
41,000 
40,000 
47.000 
48,000 
50,000 
60,000 

46,000 


Pounds. 
86,560 
03,480 
90,560 
86,240 
07,440 
95,240 

91,720 


Con- 

Slonga- 

trac- 

tion. 

tion  of 

area. 

Pr.eU 

Pr.  et. 

21.7 

47.2 

21.3 

41.0 

22.0 

47.2 

21.7 

49.7 

20.3 

46.6 

18.3 

44.6 

21.7 

41.9 

Appearance  of  fracture. 


SUky.* 
Do.t 
Do* 
Do.t 
Silky.* 

Granular,  60  percent ; 
silky,  40  per  cent.t 
Granular,  40  per  cent ; 
silky,  60  per  cent.t 


*  Breech  end. 


t  Muzzle  end. 


TahulaUoH  of  CompressUm  apecimene  from  12-inoh  Steel  B,  L.  Rifles. 


"Scot 
test. 

Position  in  gun. 

Location  of 
specimens. 

Elastic 

limit  ]M!r 

square 

inch. 

Ultimate 

strength 

per  square 

inch. 

Manner  of  failure. 

902 
989 
008 

TnbeNo.2 

Tube  No.  3 

Middle..... 
do 

Pounds, 

45,000 
47,000 
45,000 

• 

Pounds. 
100,700 
103,460 
109,300 

Triple  flexure  * 
Do.* 
Do.* 

Jaoket  No.  3 

Middle 

*  Breech  end. 


H.  Ex.43 8 


12-INCH  B.  L  RIFLED  MORTARS. 


SPECIMENS  PROM  CAST-IRON  BODIES. 


us 


<36,o^- 


4 


•  


r^ 


!i- 


^^. 


7.S 


T-8B- 


H 


N 


k 4« 


5 

:7^ 


-  -^ 


:'0 

K 


12-TNCH   B.  L.  RIFLED   MORTABa 


Body  No.  2  (second  casting). 
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Ko.  4627. 


Marks,  ^^??r.^^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20". 


Applied  loads. 

£lonffatloii 
per  mob. 

SocoemiTo 

elongation 

perlnob. 

Permanent 
aet. 

Snoeosaire 

permanent 

aet. 

Bemarka. 

Total. 

Peraqnare 
iuch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

Ineht 
0. 

.000060 
.000100 
.000150 
.000205 
.000260 
.000815 
.000380 
.000450 
.000510 
.000580 
.000660 
.000750 
.000835 
.000920 
.001020 
.001145 
.001260 
.001420 
.001575 
.001790 
.002040 
.002325 
.002650 
.003140 

Inch. 
0. 
.000050 
.000050 
.000050 
.000066 
.000055 
.000055 
.000066 
.000070 
.000060 
.000070 
.000080 
.000090 
.000065 
.000065 
.000100 
.000125 
.000115 
.000160 
.000155 
.000215 
.000250 
.000285 
.000325 
.000400 

Inch, 
0. 

Tneh. 
0. 

Initial  load. 
Tenafle  strength. 

0. 

.000020 

.000020 

.000050 

.000030 

.000090 

.000040 

.000150 

.000060 

.000245 

.000005 

.000400 

.000155 

.000600 

.000290 

.601135 

.000445 

Fractured  6  inches  from  neck.    Appearance,  uniform^  granular. 
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12-INCH   B.L.  RIFLED    MORTABS. 


No.  4528. 


Marks,  ''\^^^ 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  20''. 


Applied  loads. 

Elonntion 
per  Inch. 

SnoccfistTe 

elongation 

perlnoh. 

Permanent 
set. 

Snoceeniye 

perinanont 

set. 

Itemarka. 

Total. 

PerMiuuro 
incA. 

Pounds, 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

80,780 

PovndM. 

1,000 

2,000 

8,(H)0 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

80,780 

a 

.000046 
.000090 
.000140 
.000190 
.000235 
.000285 
.000335 
.000385 
.000445 
.000500 
.000555 
.000626 
.000690 
.000750 
.000625 
.000900 
.000070 
.001060 
.001150 
.001255 
.001380 
.001500 
.001665 
.001850 

0. 

.000045 
.000(U5 
.000050 
.0U0U50 
.000046 
.000050 
.000050 
.000050 
.000060 

.oooa^s 

.000055 
.000070 
.000065 
.000060 
.000075 
.000075 
.000070 
.000090 
.000090 
.000105 
.000125 
.000120 
.000155 
.000195 

Inch, 
0. 

Ituh, 
0. 

Initial  load. 
Tensile  strengtlu 

0. 

.000006 

.000005 

.000010 

.000005 

.000035 

.000025 

.000060 

.000025 

.000096 

.000035 

.000150 

.000055 

.000240 

.000090 

.000380 
.000500 

.000140 
.000120 

Fractured  V  from  neck.    Appearance,  uniform,  granular. 


12-INCH   B.   L.   RIFLED   MORTARS. 
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No.  964. 


Marks,  12  M^i^TR. 

Length,  10".5! 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  5'^ 


Applied  loads. 


TotaL 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
«,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
1&,000 
10,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
88,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
59,280 


Per  square 
incli. 


Pound9. 
1,000 
8,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
84,000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
59,280 


Compree- 

siim  per 

inch. 


Ineh. 


0. 


.00006 
.00012 
.00016 
.00022 
.00028 
.00032 
.00038 
.00044 
.00048 
.00054 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00100 
.00106 
.00110 
.00120 
.00130 
.00136 
.00144 
.00154 
.00166 
.00176 
.00186 
.00108 
.00220 
.00232 
.00248 
.00270 
.00302 
.00340 
.00378 
.00410 
.00456 
.00600 
.00550 
.00600 
.00646 
.00710 
.00776 
.00656 
.00900 
.00958 
.01042 
.01154 
.01248 


SnoceiiRive 

comprcB- 

■Ion  per 

incD. 


Inch. 


0. 


.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00010 
.000(^0 
.00004 
.00010 
.00010 
.00006 
.00008 
.00010 
.00012 
.00010 
.00010 
.00012 
.00022 
.00012 
.00016 
.00022 
.00032 
.00038 
.00038 
.00032 
.00046 
.00044 
.00050 
.00050 
.00046 
.00064 
.00006 
.00080 
.00044 
.00058 
.00084 
.00112 
.00094 


Permanent 
aet. 


Ineh. 


0. 


.00001 


Sncoessire 

permanent 

■et. 


Ineh. 


0. 


.00004 


.00010 


.00026 


.00040 


.00159 


.00336 


.00600 


.00950 


U0006 


.00016 


.00014 


.00116 


.00180 


.00204 


.00350 


Remark!. 


Initial  load. 


Ultimate  strength. 


FaUed  by  triple  flexnre. 
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12-INCH  B.   L.   RIFLED   MOETARS. 


No.  965. 


Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
0,.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
88,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,470 


Per  sqiiare 


inc 


sqni 
icn. 


Pounds. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
58,470 


CompreS' 

sion  per 

incn. 


Inch. 
0. 

.00004 
.00008 
.00014 
.  00018 
.00024 
.00030 
.00031 
.00040 
.00046 
.00052 
.00058 
.00064 
.00072 
.00080 
.00084 
.00088 
.00092 
.00098 
.00104 
.00110 
.00118 
.00126 
.00136 
.00146 
. 00158 
.00170 
.00182 
.00106 
.00212 
.00234 
.00256 
.00282 
.00310 
.  00350 
.00380 
.00420 
.00406 
.00520 
.00570 
.00618 
.00670 
.00716 
.00778 
.00830 
.00884 
.00924 
.00974 
.01020 
.01060 


SncceftslTe 
compres- 
sion per 
iDch. 


Inch. 
0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.  00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
.00010 
.00012 
.00012 
.00012 
.00014 
.00016 
.00022 
.00022 
.00026 
.00028 
.00040 
.00030 
.00040 
.00046 
.00060 
.00044 
.00048 
.  00052 
.00046 
.000G2 
.000.52 
.00054 
.00040 
.00050 
.00046 
.00040 


Permanent 
set. 


Inch. 
0. 


0. 


.00002 


.00004 


. 00008 


Sncoesslve 

permanent 

set. 


Inch. 

0. 


.00002 


.00002 


.00004 


00020 


.00012 


.0(»062 


00174 


00300 


.00042 


.00114 


.00186 


00500 


.00230 


.00794 


.00204 


Remarks. 


Initial  load. 


Ultimate  sLrength. 


Failed  by  triple  flexure. 


12-INCH  B.   h,   RIFLED   MORTABS. 
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No.  906. 


Marks,  ^JJ?'/^ 
Length,  10".6. 
Diameter,  l'M29. , 
Sectional  area,  1  square  inch. 
Ganged  length,  6'^ 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
83,000 
84.000 
85,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49.000 
50,000 
60.870 


PersoiUKre 
incn. 


Poundt. 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
IS.  000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
21,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,870 


ComprM- 

sion  per 

iucb. 


Inch, 

0. 
.00006 
.00012 
.00016 
.00020 
.00024 
.00028 
.00032 
.00038 
.00042 
.00050 
.00036 
.00062 
.00068 
.00076 
.00080 
.00084 
.00090 
.00098 
.00102 
.00108 
.00114 
.00120 
.00130 
.00136 
.00144 
.00152 
.00160 
.00170 
.00180 
.00192 
.00202 
.00216 
.00234 
.00254 
.00280 
.00302 
.00330 
.00358 
.00400 
.00440 
.00464 
.00500 
.00550 
.00500 
.00636 
.00678 
.00718 
.00746 
.00780 


SncceasiTe 

comprea* 

siou  per 

inch. 


Jneh, 
0. 

.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.001)06 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00004 
.00004 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00010 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00012 
.00010 
.00014 
.00018 
.00020 
.00026 
.00022 
.00028 
.00028 
.00042 
.00040 
.00024 
.00036 
.00050 
.00040 
.00046 
.00042 
.00040 
.00028 
.00084 


Permanent 
set. 


In^ 


0. 


0. 


.00002 


.00006 


.00012 


.00020 


.00040 


.00082 


00200 


00360 


00530 


SooceesWo 

permanGnt 

set. 


Inch, 


0. 


.00002 


.00004 


.00006 


.00008 


.00020 


.00042 


.00118 


.00160 


Bemarka. 


Initial  load. 


.00170 


Ultimate  atrength. 


Failed  by  triple  flexure. 
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12-INCH   B.   L.   RIFLED   MORTARS. 


Body  No.  4» 


No.  4529. 


Marks,  ^^^^^^ 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
pormoh. 

SacccHsive 

elongation 

per  inch. 

Pennanent 
aet. 

Suoceaaive 

pennanent 

set. 

Bemarks. 

Total. 

Peraqnare 
inon. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,930 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,930 

Ineh. 
0. 

.000050 
.000100 
.000150 
.000205 
.000260 
.000315 
.000380 
.000445 
.000505 
.000575 
.000615 
.000720 
.000795 
.000880 
.000960 
.001055 
.001160 
.001295 
.001415 
.001595 
.001775 
.002010 
.002285 

Ineh. 
0. 

.000050 
.000050 
.000050 
.000055 
.000055 
.000055 
.000066 
.000005 
.000060 
.000070 
.000070 
.000075 
.000075 
.000085 
.000080 
.000095 
.000105 
.000135 
.000120 
.000180 
.000180 
.000235 
.000275 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strengtb. 

.000005 

.000005 

.000035 

.000030 

.000050 

.000015 

.000085 

.000035 

.000130 

.000045 

.000195 

.000065 

.000306 

.000110 

.000506 

.000200 

.000845 

.000340 

Fractured  6"  from  neck.    Appearance,  uniform,  granular. 


12-INCH  B.   L.   RIFLED   MORTARS. 
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1^0.  4530. 


Marks,  "W"^ 
Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23''. 

Ganged  length,  20"'. 


Applied  load*. 

Eloncatiflo 
periDoli. 

SacceroiTO 

elongation 

perlnch. 

Fennanent 
•et. 

Snrccsslvo 

permaiienc 

set. 

Romarka. 

Total. 

P«r  sqnare 
incSi. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

O.OOO 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

1H,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

28,410 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

«,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

»,410 

Tneh. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000355 
.000405 
.000465 
.000540 
.000595 
.000655 
.000710 
.000795 
.000860 
.000940 
.001010 
.001110 
.001205 
.001310 
.001435 
.001575 
.001740 
.001935 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.0O0D50 
.000050 
.000055 
.000050 
.000060 
.000075 
.000055 
.000060 
.000055 
.000085 
.000065 
.000080 
.000070 
.000100 
.000095 
.000105 
.000125 
.000140 
.000165 
.000195 

Inch. 

IneK 
0. 

Initial  load. 
Tensile  strengtii. 

0. 

.000005 

.000005 

.000035 

.OOOa'M) 

"  .000050 

.000015 

.000066 

.000015 

.000110 

.000045 

.000180 

.000070 

.000200 

.000080 

.000450 
.000565 

.000190 
.000115 

Fractored  'L^'d  from  middle  of  stem.    Appearance,  uniform,  granular. 


124 


12-INCH  B.   L.   RIFLED   MORTAHS, 


No.  967. 


Marks,  ^^^^^^ 

Length,  IC'.s/ 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch* 
Gauged  length,  5". 


Applied  loads. 


Total. 


Poundt, 


1 
2 
3 
4 

6 
6, 
7 
8 
9 

10, 
11 
12 
IS 
14 
15 
lA 
17 
18 
19 
20 
21 
22, 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
46 
46 
47 
48 
49 
50 
63 


,000 
,000 
,000 
,000 
,U00 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
1,000 
,000 
,000 
,000 
,000 
,000 
1,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,100 


Per  square 
incn. 


Poundt. 


1 

2 
3 
4 

5 
6 

7 
8 

9 

10, 
11 
12, 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34, 
35 
36 
37 
88 
39, 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
60 
03 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000- 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
100 


Compres- 
sion per 
incn. 


Inch. 

0. 

.00005 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00040 
.00046 
.00050 
.00056 
.00060 
.00066 
.00074 
.00076 
.00082 
.00080 
.00094 
^  .00104 
.00108 
.00114 
.00L20 
.00124 
.00132 
.00144 
.00152 
.00166 
.00176 
.00106 
.00210 
.00234 
.00256 
.00200 
.00310 
.00340 
.00376 
.00424 
.00476 
.00516 
.00546 
.00602 
.00664 
.00704 
.00756 
.00796 
.00850 
.00898 
.00068 


SnccessiTe 
compres- 
sion per 
inch. 


Inch. 
0. 

.00005 
.00005 
.000«v4 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00002 
.00006 
.00004 
.00008 
.00010 
.00004 
.00006 
.00006 
.00004 
.00008 
.00012 
.00008 
.00014 
.00010 
.00020 
.00014 
.00024 
.00022 
•00034 
.00020 
.00030 
.00036 
.0004« 
.00052 
.00040 
.00030 
.00056 
.00062 
.00040 
.00052 
.00040 
.00054 
.00048 
.00070 


Permanent 
set. 


7ndi. 


0. 


0. 


0. 


0. 


.00002 


.00006 


.00028 


Sncoessive 

permanent 

set. 


Inch. 


0. 


.00002 


.00004 


.00022 


.00114 


.00270 


000470 


,00700 


.00086 


.00166 


.00200 


.00230 


Homarks. 


Initial  load. 


Ultimate  strcn^h. 


Failed  by  triple  flexure. 
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I$ro.9G8. 


Marks,  "V^?^^ 
Length,  IC'.S. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5*'. 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32.000 
9S,000 
34,000 
35,000 
36,000 
37,000 
88,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
60,100 


PemQuaie 


urMUi 
incn. 


Compree- 

ftioD  per 

inch. 


Pounds* 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80.000 
31,000 
32,000 
33,000 
34,000 
3^,000 
36,000 
37,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
60.100 


Inch. 
0. 

.00008 
.00012 
.00016 
.00020 
.00026 
.00032 
.00036 
.00042 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00096 
.00100 
.00108 
.00116 
.00122 
.00130 
.00138 
.00146 
.00154 
.00160 
.00170 
.00188 
.00200 
.00216 
.00240 
.00260 
.00292 
.00330 
.00366 
.00400 
.00442 
.00486 
.00630 
.00506 
.00680 
.00602 
.00760 
.00620 
.00870 
.00040 
.01006 
.01100 
.01218 


Sncceealve 

compres- 

aion  per 

incn. 


Inth, 
0. 

.00008 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.OOUOO 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00010 
.00018 
.00012 
.00016 
.00024 
.00020 
.00032 
.00038 
.00036 
.00034 
.00042 
.00038 
.00050 
. 00066 
.00084 
.00062 
.00068 
.00060 
.00050 
.00070 
.00066 
.00004 
.00118 


Permaneiit  ??5««»?y! 


set. 


Inch. 
0. 


peniuineiit 
set. 


Inch. 
0. 


^marka. 


Initial  load* 


.00004 


.00004 


ooooc 


00002 


,00010 


00004 


,00016 


00006 


,00026 


00010 


.00056 


.00030 


00154 


.00098 


.00330 


.00176 


00576 


.00038 


.00246 


.00362 


Ulttmate  strength. 


Failed  by  triple  flolore. 
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12-INGU   13.   L.    BIFLED   MOBTABS. 


No.  969. 


MarkB/2Mi^TE| 

Length,  IC'.s! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 

Per  square 
incn. 

Pounds. 

Poundi. 

1,000 

1,C00 

2,000 

2,000 

8,000 

8,000 

4,000 

4,000 

6,000 

6,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21.000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26,000 

27,000 

27,000 

28,000 

28,000 

29,000 

29,000 

80,000 

80,000 

81,000 

31,000 

82,000 

82,000 

83,000 

33,000 

84,000 

34,000 

85,000 

85,000 

86,000 

36,000 

37,000 

87,000 

88,000 

88,000 

89,000 

89,000 

40,000 

40,000 

41,000 

41,000 

42,000 

42,000 

43,000 

43,000 

44,000 

44,000 

46,000 

45,000 

46,000 

46,000 

47,000 

47,000 

48,000 

48,000 

40,000 

40,000 

60,000 

50,000 

60,480 

CO,  480 

Coinpree- 

sion  per 

inon. 


Inch. 
0. 

.00006 
.00010 
.00014 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.00048 
.00054 
.00060 
.00068 
.00072 
.00076 
.00080 
.00086 
.00094 
.00100 
.00106 
.00114 
.00122 
.00130 
.00134 
.00140 
.00150 
.00162 
.00172 
.00184 
.00196 
. 00216 
.00236 
.00266 
.00296 
.00320 
.00358 
.00406 
.00440 
.00492 
.00544 
.00606 
.00660 
.00730 
.00802 
.00862 
.00932 
.01034 
.01152 


Saocessive 

compros- 

sion  per 

incn. 


IncK, 
0. 
.00006 

.00004 
.00004 

.00002 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00004 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00004 
.00006 
.00010 
.00012 
.00010 
.00012 
.00012 
.00020 
.00020 
.00030 
.00030 
.00024 
.00038 
.00048 
.00034 
.00052 
.00052 
.00062 
.00054 
.00070 
.00072 
.00060 
.00070 
.00102 
.00118 


Permanout 
set. 


Inch. 
0. 
0. 


—.00004 


0. 


,00010 


,00028 


00090 


,00234 


00490 


008G6 


SucoesMve 

permanent 

set. 


Inch. 
0. 


—.00004 


.00004 


.00010 


.00018 


.00062 


.00144 


.00256 


.00376 


Bemarks. 


Initial  load. 


Ultimate  strengtH. 


Failed  by  triple  flexure. 
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Body  Ko.  5. 


No.  4531. 


Marks,  12  M^i^TR, 

Diameter,  l.''l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Ganged  length,  20''. 


Applied  loads. 

Elonntion 
perinoh. 

Snooessiye 

eloDffation 

perinoh. 

Pemaanent 
aet 

Saooeaaive 

permanait 

aei. 

Bwnarka. 

TotiJ. 

PerMoare 
incn. 

PimndM, 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

6,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

16,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000255 
.000310 
.000375 
.000435 
.000405 
.000550 
.000615 
.000685 
.000755 
.000826 
.000906 
.000090 
.001080 
.001190 
.001800 
.001460 
.001625 
.001855 
.002055 
.002100 

Inch. 
0. 

.000050 
.000050 

.000050 
.000050 
.000055 
.000055 

.000065 
.000060 
.000060 
.000055 
.000065 
.000070 
.000070 
.000070 
.000080 
.000065 
.000080 
.000110 
.000110 
.000160 
.000165 
.000230 
.000200 
.000345 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.000006 

.000005 

.000036 

.000030 

.000065 

.000020 

.000080 

.000025 

.000100 

.000020 

.000140 

.000040 

.000250 

.000110 

.000420 

.000170 

.000695 
.000940 

""."006275 
.000245 

Fractured  11''  from  neck.    Apx)earance9  granular,  mottled. 
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12-INCH   B.   L.   BIFLED   MOBTABS. 


No.  4532. 


Marks,  ^ mrj,^ Bi 

Diameter,  l".i29. 
Sectional  area,  1  square  incli. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Eloop^atlon 
per  inch. 

SnooeaaiTe 

elongation 

perinch. 

Permanent 
set. 

SucoeaaiTe 

permanent 

ael. 

Kenuirka.     • 

Total. 

Per  sauare 
iucn. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21. 000 

22,000 

23,000 

24,000 

25,000 

27,320 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,320 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000405 
.000460 
.000515 
.000575 
.000640 
.000700 
.000765 
.000825 
.000875 
.000935 
.001005 
.001085 
.001160 
.001270 
.001385 
.001495 
.001660 

Inch. 
0. 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.O0OW5 
.000060 
.000065 
.000060 
.000065 
.000060 
.000050 
.000060 
.000070 
.000080 
.000075 
.000110 
.000115 
. 000110 
.000165 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
Tenailo  atrength. 

0. 

.000010 

.000010 

.000030 

.000020 

.000045 

.000015 

.000055 

.000010 

.000060 

.000005 

.000080 

.000020 

.000120 

.00C040 

.000210 
.000310 

.000090 
.000100 

Fractured  5".7  from  neck.    Appearance,  granular,  mottled. 
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No,  070. 


Marks,  «*^bV^ 
Length,  10''.5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5'^ 


Applied  loads. 


TotaL 


PlMtndt. 
1,000 
8,000 
3,000 
4.000 
5.000 
0,000 
7,000 
8,000 
0,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
10,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
28.000 
27.000 
28,000 
29,000 
30,000 
31.000 
32.000 
33,000 
34,000 
35  000 
36,000 
37.000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
63,200 


Per  square 


Mua 
Dcn. 


inc. 


Ptmndt. 
1,000 

2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
1»,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
20,000 
27,000 
28,000 
20,000 
80,000 
81,000 
32.000 
33,000 
84,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
63,200 


ComiiTee- 

•ion  net 

incn. 


/fidk. 
0. 

.00005 
.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00046 
.00054 
.00060 
.00066 
.00074 
.00080 
.00086 
.00092 
.00098 
.00104 
.00110 
.00116 
.00122 
.00128 
.00138 
.00144 
.00154 
.00162 
.00170 
.00184 
.00196 
.00216 
.00230 
.00246 
.00270 
.00292 
.00332 
.00352 
.00380 
.00420 
.00464 
.00514 
.00546 
.00600 
.00650 
.00698 
.00744 
.00800 
.00842 
.00880 
.00022 


SuocessiTo 

ooinpnss- 

sion  per 

incn. 


Inch. 

0. 

.00005 
.00005 
.00004 
.00006 
.00004 
.OOUOO 
.00004 
.00000 
.00006 
.  0lK)08 
.00006 
.00006 
.00008 
.00006 
:00OlMJ 
.00006 
.00000 
.00006 
.00006 
.00000 
.00000 
.00006 
.00010 
.00006 
.00010 
.00008 
.00008 
.00014 
.00012 
.00020 
.00014 
.00016 
.00024 
.00022 
.00040 
.00020 
.00028 
.00040 
.00044 
.00050 
.00032 
.00054 
.00050 
.00048 
.00046 
.00056 
.00042 
.00088 
.00042 


Pormiuient 
set. 


Jneh, 
0. 


Saccoesive 

permanent 

Bot. 


Inch. 

0. 


0. 


00006 


.00000 


00010 


00016 


.00004 


.00006 


00026 


00052 


00120 


00204 


00170 


00068 


.00010 


.00020 


.00068 


.00144 


.00206 


.00198 


Bemarka. 


Initial  load. 


dltimato  atrengUu 


Failed  by  triple  flexure 
H.  Bx.43 Q 
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12-INCH  B.   L.   RIFLED  MOETABS. 


No.  971. 


Marks  12  MR^TB, 

Length,  10". 
Diameter,  l'M29. 
Bectional  area,  1  square  incli. 
Gauged  length,  5". 


Applied  loivds. 


Total. 


Poundt, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,800 


Per  Bqnare 
incn. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,800 


Compres- 
sion net 
incn. 


Jneh. 

0. 

.00004 
.00008 
.00014 
.00020 
.00026 
.00032 
.00036 
.00040 
.00046 
.00050 
.00058 
.00066 
.00070 
.00076 
.00080 
.00084 
.00090 
.00096 
.00102 
.00110 
.00118 
.00126 
.00130 
.00140 
.00150 
.00158 
.00168 
.00180 
.00196 
.00208 
.00224 
.00246 
.00274 
.00314 
.00350 
.00382 
.00422 
.00466 
.00506 
.00556 
.00600 
.00650 
.00710 
.00760 
.00818 
.00854 
.00920 
.00990 
. 01078 


SiiccoAsive 

oompres- 

siou  per 

inch. 


Inch, 

0. 

.00004 
.00004 
.00006 
.000(M) 
.000{»6 
.00006 
.00004 
.00004 
.00008 
.00004 
.00008 
. 00008 
.00(K)4 
.00006 
.00004 
.00004 
.00006 
.  00006 
.00006 
.00008 
.00008 
.00008 
.00004 
.00010 
.00010 
.00008 
.00010 
.00012 
.00016 
.00012 
.00016 
.00022 
.00028 
.00040 
.00036 
.00032 
.00040 
.00044 
.00040 
.00050 
.00044 
.00050 
.00060 
.00050 
.00058 
.00036 
.00066 
.00070 
.00088 


PermA-nent 
sot. 


I}ieh. 
0. 


0. 


00002 


00004 


00010 


00020 


00050 


00140 


00304 


00530 


00812 


Saccessiro 

ponusnont 

set. 


Inch. 
0. 


.00002 


00002 


00006 


.00010 


.00030 


.00090 


.00160 


.00226 


.00282 


Hemarks. 


Initiidload. 


(jltiiDate  strengUi. 


Failed  by  triple  flexure. 


12-INCH    B.    L.   RIFLED  MOETAUS. 
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^0.  972. 

Marks,  ^'Vi^^ 
Length,  10''.5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5'^ 


1 


Applied  loads. 


Tottl. 


Pounda. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38.000 
30,000 
40,000 
41,000 
43.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
66.900 


Per  aquare 
incn. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
84,000 
35,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
65»900 


Compres- 

sionper 

inoh. 


Inch, 
0. 
.00006 

.00010 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00042 
.00046 
.00050 
.00056 
.00062 
.00070 
.00074 
.00078 
.00084 
.00090 
,00096 
.00100 
.00106 
.  00110 
.00116 
.00124 
.00130 
.00136 
.00142 
.00150 
.00156 
.00162 
.00170 
.00180 
.00188 
.00200 
.00210 
.00222 
.00238 
.00256 
.00270 
.00296 
.00322 
.00352 
.00388 
.00424 
.00460 
.00500 
.00534 
.00560 
.00616 


SaooeMiTO 

oompres- 

•iooper 

inch. 


Inch. 
0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00002 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00008 
.00012 
.00010 
.00012 
.00016 
.00018 
.00014 
.00026 
.00086 
.00030 
.00086 
.00036 
.00036 
.00040 
.00034 
.00046 
.00086 


Permanmit 
set. 


Jneh. 
0. 


0. 


.00U02 


OO0O4 


00006 


00010 


00018 


,00040 


,00080 


00206 


00370 


SnocessiTe 

pennanent 

set. 


iTieh. 
0. 


.00002 


.00002 


.00002 


.00004 


.00008 


.00022 


.00040 


.00126 


.00164 


Bemarks. 


Initial  load. 


Ultimate  atrength . 


Failed  by  triple  flexure. 


^ 
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12-IKCH  B.   L.   RIFLED   MOBTABS. 

Body  No.  6. 


No.  4673. 


Marks,  12  M^i^TB, 

Diameter,  l"'l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads 

Elongation 
perinob. 

SnooeBAiTe 

elongation 

perlndi. 

BennaiieDt 
set. 

SucoeMlTO 

permanont 

set. 

Bomarks. 

Total. 

Per  M  uaro 
incli. 

Powndi. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,590 

Poundt. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,  OCO 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,600 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000200 
.000310 

.0004.10 
.000500 
.000560 
.000635 
.000710 
.000785 
.000860 
.000950 
.001050 
.001155 
.•001270 
.001405 
.001585 
.001700 
.001990 
.002240 

Inch. 

0. 
.000050 
.000050 
.0OO0.MI 
.000050 
.000060 
.000050 
.000065 
.000055 
.000070 

-.000060 
.000075 
.000075 
.000075 
.000075 
.000090 
.000100 
.000105 
.000115 
.000135 
.000180 
.000175 
.000230 
.000250 

Inch, 
0. 

0. 

Initial  load. 
TonaDe  atrengtli. 

0. 

.000015 

.000015 

.000045 

.000030 

.000085 

.000010 

.000110 

.000025 

.000190 

.000080 

.000300 

.000110 

.000505 

.000205 

.000835 

.000330 

Fractured  5''.2  from  neck.    Appearance,  uniform,  granular. 


12-INCH   B.  L.  RIPLKD   MORTARS. 
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No.  4574. 

Marks,  "Vi:T^ 
Diameter,  V'.hd. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


Applied  loads. 

Elongatioii 
perlneh. 

Saccciaflive 

eioni^tioD 

per  inch. 

Permanent 
set. 

Sncoessive 
pormaueni 

set. 

Romarka. 

ToUl. 

Personam 
incli. 

P(mnd§. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13.000 

14.000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26.000 

28,300 

PottfuZfl. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,300 

0. 
.000050 

.000100 

.000150 

.000200 

.000250 

.000800 

.000350 

.000400 

.000450 

.000510 

.000570 

.000640 

.000705 

.000780 

.000850 

.000940 

.001020 

.001120 

.001230 

.001370 

.001510  . 

.001700 

.001000 

.002200 

Inch* 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000060 
.000070 
.000065 
.000075 
.000070 
.000000 
.000080 
.000100 
.000110 
.000140 
.000140 
.000100 
.000200 
.000300 

0. 

Inch, 
0. 

Initial  load. 
Tensile  atreDg:i1i. 

0. 

.000015 

.000015 

.000040 

.000025 

.000055 

.000015 

.000095 

.000040 

.000145 

"  .000050 

.000236 

.000090 

.ooa'Vito 

.000145 

.000610 
.00(J845 

.000230 
.000235 

Fractured  2"  irom  neck.    Appearance,  uniform,  granular. 
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12-INCH   B.   L.    RIFLED   MORTARS. 


Fo.  977. 


Marks,  ^^%^^ 

Length,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5'^ 


Applied  loads. 


Total. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,0<K) 
26.000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
60,000 
61,200 


Per  Moare 


Mill 

sen. 


inc 


Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
18,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
'49,000 
60,000 
61,200 


Compres- 

Bion  par 

InoQ. 


Inch, 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00046 
.00050 
.00058 
.00064 
.00070 
.00070 
.00082 
.00088 
.00094 
.00102 
.00108 
.00114 
.00122 
.00128 
.00138 
.00144 
.00158 
.00168 
.00176 
.00190 
.00204 
.00222 
.00242 
.00260 
.00286 
.00322 
.00354 
.00400 
.00438 
.00480 
.00540 
.00584 
.00632 
.00678 
.00738 
.00808 
.00848 
.00910 
.00080 
.01050 
.0U60 


SncccMive 

compres- 

Bionper 

inch. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.OOO'K) 
.00010 
.00006 
.00014 
.00010 
.00008 
.00014 
.00014 
.00018 
.00020 
.00018 
.00026 
.00036 
.00032 
.00046 
.00038 
.00042 
.00060 
.00044 
.00048 
.00046 
.00060 
.00070 
.00040 
.00062 
.00070 
.00070 
.00100 


Pennancnt 
•et. 


Inch, 
0. 


SucceBsiTo 

IK>nniinont 

set. 


Inch. 
0. 


0. 


0OUO2 


.00002 


,00006 


.00004 


,00012 


00022 


00062 


,00152 


.00006 


.00010 


.00040 


.00090 


00338 


00570 


,00880 


Remark!. 


Initial  load. 


.00186 


.00232 


.00310 


Cltimate  strengtli. 


Failed  by  triple  flexure. 


12-INCH   B.    L.    RIFLED   M0£TAB8. 
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No.  978, 


Marks,      B  R,o 

LeDgth,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  6''. 


Applied  loada. 

Compna- 

aion  per 

inon. 

Snocosaivo 

ccimproa- 

aioii  per 

incu. 

Permanent 

aet. 

Snooeaaive 

permanent 

aet. 

Total. 

Per  sonare 

ilkCtl. 

Kemarka. 

Pounda. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
84,000 
85,000 
30,000 
37.000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
46,006 
47,000 
48,000 
49.000 
60,000 
60,200 

PomkdM. 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
U,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,060 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
32,000 
88,000 
84,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
00,200 

0. 

.00006 
.(.0012 
.00016 
.00020 
.00024 
.00030 
.00034 
.00040 
.00044 
.00052 
.00068 
.00064 
.00070 
.00076 
.00080 
.00086 

..00002 
.00098 
.00104 
.00110 
.00116 
.00124 
.00132 
.00142 
.00152 
.00162 
.00174 
.00186 
.00200 
.00218 
.00236 
.00260 
.00280 
.00320 
.00354 
.00384 
.00438 
.00482 
.00536 
.00576 
.00624 
.00670 
.00724 
.00774 
.00832 
.00872 
.00014 
.00944 
.00068 

Inch. 
.0. 

.00006 
.00;K)6 
.00004 
.00004 
.00004 
.00006 
.00004 
.00000 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
.00010 
.00010 
.00012 
.00012 
.00014 
.00018 
.00018 
.00024 
.00080 
.00030 
.00034 
.00030 
.00054 
.00044 
.00054 
.00040 
.00048 
.00046 
.00054 
.00050 
.00058 
.00040 
.00042 
.00030 
.00024 

Inch. 
0. 

Inok, 
0. 

Initial  load. 

••■•■••••""• 

. 

0. 

.00002 

.0OUU2 

.00000 

.00004 

.00006 

0. 

.00020 

.00014 

.00056 

.00030 

.00150 

.00094 

.00338 

.00188 

.00548 

.00210 

.00718 

.00170 

UUimate  strength. 

Failed  by  triple  flexure. 


136 


12-INOH   B.   L.    RTFI.KD   MORTARS. 


No.  979. 


Marks,  "  \^'J^  ^ 


Length,  10".5. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loads. 


Total. 


PotmdM. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
31,000 
32,000 
33,000 
84,000 
36.000 
86.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
60,000 
69,800 


Per  souare 
incn. 


P<nindt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31.000 
32,000 
33,000 
34.000 
35,000 
86  000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
60,800 


Compros- 

sion  por 

inoh. 


Inch, 

0. 
.00006 
.00012 
.00018 
.00024 
.00026 
.00030 
.00036 
.00042 
.00046 
.00052 
.00058 
.00064 
.00070 
.00076 
.00U80 
.00086 
.00094 
.00100 
.00108 
.00114 
.00122 
.00130 
.00136 
.00146 
.00156 
.00166 
.00176 
.00194 
.00216 
. 00236 
.00256 
.00278 
.  00:^02 
.00350 
.00380 
.00414 
.00454 
.00488 
.00560 
.00634 
.00674 
.00722 
.00784 
.00840 
.00920 
.00990 
.01064 
.01166 
.01280 


Saccossive 

com  proa- 

aion  por 

inch. 


Inch, 

0. 

.00006 
.00006 
.00006 
.0(K)06 
.00002 
.00004 
.00006 
.00006 
.00004 
.00006 
.00(X)6 
.000U6 
.00006 
.00006 
.00004 
.00006 
.00008 
.OOOUO 
.00008 
.00006 
.00008 
.00008 
.00006 
.00010 
.00010 

.00010 

.00010 
.00018 
.00022 
.00020 
.00020 
.  00022 
.00024 
.00048 
.00030 
.00034 
.00040 
.00034 
.00072 
.00074 
.00040 
.00048 
.00062 
.00056 
.00080 
.00070 
.00074 
.00102 
.00114 


Permanent 
act 


Inch, 
0 


0. 


Siioceaaive 

permanent 

aet. 


Inek. 
0. 


BemarlcB. 


Initial  load. 


0. 


.or.uo4 


.00008 


. 00o20 


.00002 


00170 


.00360 


.00620 


.01000 


.00004 


00004 


.00012 


.00042 


.00108 


.00190 


.00260 


.00360 


Ultimate  atrensth. 


Failed  by  triple  flexure. 
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Body  No.  7. 
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No.  4675. 


Marks,  ^^^'^V^ 
Diameter,  l".i20. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23". 

Ganged  length,  20". 


AppUod  loads. 

EloneaUon 
per  moh. 

SncceMlve 

elongation 

per  Inch. 

Permanent 
set. 

RncceaaiTe 

Bemarks. 

1 

Total. 

Per  Ronare 
incn. 

permanent 
set. 

PoHndt. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

16,000 

16,000 

17,000 

1«),000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25,000 

80,500 

Pwmda. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

80,600 

Inch, 
0. 

.000040 
.000090 
.000140 
.000190 
.000*240 
.000290 
.000845 
.000400 
.000455 
.000615 
.000570 
.000640 
.000706 
.000780 
.000660 
.000980 
.001006 
.001100 
.001200 
.001826 
.001440 
.  001610 
.001776 
.002000 

Inch. 
0. 

.000040 
.000050 
.000050 
.000050 
.000060 
.000050 
.000055 
.000055 
.000065 
.000060 
.000055 
.000070 
.000065 
.000076 
.000070 
.On0080 
.000075 
.000006 
.000100 
.000125 
.000115 
.000170 
.000166 
.000226 

Inch, 
0. 

IneK 
0. 

Initial  load. 
Tensile  atrength. 

0. 

.000015 

.000016 

.000036 

.000020 

.000055 

.000020 

.000085 

.000030 

.000140 

.000066 

.000206 

.000066 

.000320 

.000115 

.000616 
.000670 

.000106 
.000156 

Fractured  4".2  from  neck.    Appearance,  medium  fine  granular. 
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12-INGH   B.    L.    RIFLED   MORTARS. 


No.  4576. 


Mark8,^2MR,TB, 

Diameter,  1''.129. 
Sectional  area,  1  square  incli. 
Length  of  stem,  23''. 
Gauged  lengtli,  20". 


Applied  loada. 

El«iif;ation 
per  inch. 

SncceBAive 

elongation 

per  inch. 

FermAnent 
•et. 

SaooeastTO 

permanent 

aat. 

Bomarka. 

Total. 

Per  gnnare 
incn. 

PoundM. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

27,640 

Pounds, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,640 

Inch. 
0. 

.000040 
.000085 
.000135 
.000180 
.000235 
.000285 
.000335 
.000385 
.000445 
.000500 
.000560 
.000630 
.000605 
.000760 
.000845 
.000016 
.001010 
.001105 
.001230 
.001360 
.  001510 
.001745 
.001950 
.002290 

Inch. 
0. 

.000040 
.000045 
.000050 
.000045 
.000055 
.0000.50 
.000050 
.000050 
.000060 
.000055 
.000060 
.000070 
.000065 
.000065 
.000085 
.000070 
.000095 
.000005 
.000125 
.000130 
.000150 
.000235 
.000205 
.000340 

Inch. 
0. 

Ifieh. 

0. 

Initial  load. 
Tenflilo  atmngth. 

0. 

.000005 

.000005 

.000030 

.000025 

.000055 

.000025 

.000100 

.000045 

.000150 

.000050 

.000250 

.000100 

.000400 

.000150 

.000700 
.000955 

.000300 
.000255 

Fractured  V  from  neck.    Appearance,  granular,  mottled. 
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No.  980. 


Marks,  12  MB^TB, 

Length,  IC'.s! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


Applied  loads. 


TotaL 


Pounds. 
1,000 
2,000 
8,000 
4,000 
6.000 
«,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
]9.000 
20,000 
21.000 
22,000 
23,000 
24.000 
£5,000 
28,000 
27,000 
28,000 
20,000 
80,000 
81.000 
32,000 
38,000 
84,000 
86,000 
80,000 
37,000 
88.000 
39,000 
40,000 
41,000 
42,000 
48.000 
44.000 
45.000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,800 


Per  square 
Inc! 


icn. 


Poundt. 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
61,800 


Compres- 
sion per 
inch. 


Inch. 

0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00026 
.00032 
.00038 
.00042 
.00048 
.00052 
.000.^ 
.00064 
.00068 
.00076 
.00080 
.00086 
.00092 
.00098 
.00106 
.00112 
.00120 
.00128 
.00134 
.00146 
.00156 
.00166 
.00178 
.00192 
.00204 
.00222 
.00246 
.00268 
.00294 
.00334 
.00362 
.00396 
.00440 
.00490 
.00542 
.00588 
.00640 
.00690 
.00780 
.  00820 
.00888 
.00926 
.00094 
. 01070 


Successive 

Miiiipres- 

sion  per 

incD. 


Inch. 
0. 

.00004 
.00004 
.00U04 
.00004 
.00004 
.OOtMXt 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 
.00012 
.00010 
.00010 
.00012 
.00014 
.00012 
.00018 
.00024 
.00022 
.00026 
.00040 
.00028 
.00034 
.00044 
.00050 
.00052 
.00046 
.00052 
.00050 
.00070 
.00000 
.00048 
.00058 
.00068 
.00076 


I^ermanent 
set. 


Inch. 
0. 


Snccessive 

IMiniianent 

set. 


Inch. 
0. 


Remarks. 


Initial  load. 


0. 


00001 


0OO(Kr 


00020 


, 00050 


00130 


00200 


00538 


00820 


.00004 


00002 


00014 


.00030 


.00080 


.00160 


.00248 


.00282 


Ultimate  stren^b. 


Failed  by  triple  flexure. 
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12-INCH   B.    L.    RIFLED   MORTARS. 


I(0.d81. 


Marks,  12  ^B^J^^ 

Length,  10"i! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
84,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
e0,680 


P««r  sonare 
iocn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,0<K) 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
38,000 
34,000 
86,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,580 


Compres- 
sion per 
incD. 


Tneh, 
0. 

.00006 
.00012 
.00018 
.00022 
.00026 
.00030 
.00034 
.00040 
.00046 
.00050 
,00054 
.00060 
.00060 
.00070 
.00076 
.00084 
.00090 
.00090 
.00100 
.00106 
.00114 
.00120 
.00128 
.00136 
.00146 
.00152 
.00162 
.00174 
.00190 
.00202 
.00222 
.00244 
.(M)270 
.00296 
.00.336 
.00366 
.00402 
.00454 
.00612 
.00548 
.00598 
.00660 
. 00716 
.00784 
.00836 
.00860 
.00910 
.00978 
.01046 


Sacoemivo 
compres- 
sion per 
inch. 


Inch. 
0. 

.00006 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.0O(NU 
.00004 
.00006 
.00006 
.00004 

.  ooo:ki 

.  00008 
.00006 
.00006 
.000(U 
. 00006 
.00008 
.00006 
.00(Ntri 
.00008 
.00010 
.00006 
.00010 
.00012 
.00016 
.00012 
.00020 
.00022 
.00026 
.00026 
.00040 
.00030 
.00036 
.00052 
.00058 
.00036 
.00050 
.00062 
.00056 
.00068 
.00052 
.  00024 
.00050 
.00068 
.00068 


PermaDont 
sot. 


I  Snccossivo 

pormaiiout 

set. 


Inch. 
0. 


0. 


.00001 


.00006 


.00010 


00020 


.00050 


.00130 


.00316 


.00662 


.00800 


Inch. 
0. 


B<omark8. 


IniUal  load. 


.00001 


00005 


00004 


00010 


00030 


00080 


00186 


00246 


00238 


TJltimato  Btrongtb. 


Failed  by  triple  flexure. 
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No.  982. 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch* 
Gauged  length,  5''. 


AppUad  loads. 


Total. 

Per  sq  aare 
inon. 

Poundt, 

Poundt, 

1,000 

1,000 

2,000 

2,000 

8,000 

3,000 

4,000 

4,000 

5,000 

5,000 

e,ooo 

6,000 

7,000 

7,000 

8,000 

8,000 

0,000 

9,000 

10.000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17,000 

17.000 

18,000 

18,000 

19.000 

19,000 

20,000 

SO,  000 

21,000 

21,000 

22,000 

22.000 

23,000 

23,000 

24,D00 

24,000 

25,000 

25,000 

26.000 

26,000 

27,000 

27,000 

28,000 

28,000 

20,000 

28,000 

80,000 

30,000 

81,000 

31,000 

32,000 

82,000 

33,000 

88,000 

34,000 

34.000 

35.000 

35,000 

36,000 

36,000 

37,000 

87,000 

88,000 

38,000 

89,000 

89,000 

40,000 

40,000 

41,000 

41,000 

42,000 

42,000 

43,000 

43,000 

44,000 

44,000 

45,000 

45,000 

46,000 

46,000 

47,000 

47.000 

48,000 

48,000 

49,000 

49,000 

50,000 

50.000 

55,010 

55,910 

CoDiprcB- 
aioii 


iuc 


r 


Jneh. 

0. 
.00006 
.00012 
.00016 
.OOQ;!2 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00078 
.00082 
.00090 
.00096 
.00104 
.00110 
.00116 
.00124 
.00132 
.00140 
.00150 
.00162 
.00172 
.00190 
.  00202 
.00224 
.00246 
.00268 
.00*296 
.OOS^tO 
.00368 
.00420 
.00456 
.00500 
.005."^) 
.00608 
.00680 
.00726 
.00790 
.00860 
.00918 
.01018 
.01006 
.01196 
.01320 
.01420 


SucrctasivA 

coinpres- 

sion  per 

incD. 


Inch. 
0. 

.00006 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00010 
.00012 
.00010 
.  00018 
.00012 
. 00022 
.00022 
.00022 
.09028 
.00034 
.00038 
.00052 
.00036 
.00044 
.00050 
.00058 
.00072 
.00046 
.00064 
/00070 
.00058 
.00100 
.00078 
.00100 
.00124 
.00100 


Permanent 
aet. 


Inch, 
0. 


.0 


.00002 


Bucoeaaive 

pemiauent 

aet. 


Ineh, 
0. 


.00002 


.00001 


.09014 


.00030 


.00070 


.00106 


.0O4H 


.00684 


.01138 


.00002 


.00010 


.00016 


00046 


.00120 


.00218 


.00270 


.00454 


Beuiarks. 


rnitialkwd. 


Ultimate  sfcreDgth. 


Failed  by  triple  flexure. 
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12-INCH   B.   L.    RIFLED   MOUTABa 


Body  No.  8. 


No.  4578. 


Diameter,  1"'.129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  W. 


Applied  load. 

Elongation 
permoh. 

Sacoessive 

remianent 
•et. 

Soceeaeive 

permanent 

•et. 

Bemarka. 

Total. 

Per  square 
inok. 

elongation 
per  inch. 

Fmnda. 

1.000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

U,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

28,040 

Founds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

28,040 

Inch. 
0. 

.000050 
.000100 
.000150 
.000205 
.000260 
.000315 
.000380 
.000440 
.000500 
.000570 
.000645 
.000710 
.000795 
.000885 
.000960 
.001070 
.001170 
.001300 
.001440 
.001590 
.001775 
.001975 
.002290 

Inch. 
0. 

.000060 
.000050 
.000050 
.000065 
.000055 
.000055 
.OOOOOj 
.000000 
.OOOOGO 
.000070 
.000075 
.00006.) 
.000085 
.000090 
.000075 
.000110 
.  000100 
.000130 
.000140 
.000150 
.000185 
.000200 
.000315 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atT«ii;{(h. 

0. 

.000030 

.000030 

.000045 

.000015 

.000080 

.000035 

.000115 

.000035 

.000190 

.000075 

.000310 

.000120 

.000510 

.000200 

.000850 

.000340 

Fraotored  5'^  from  neck.    Appearance^  uniform,  granular. 
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No.  4579. 

Marks,  ^»\^^^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20"'. 


Applied  loads. 

Xtonntioii 
per  mob. 

SuooessiTe 

elonntion 

per  inch. 

Permanent 
aot. 

Saooeasive 

p«mianont 

set. 

Remarkn. 

ToteL 

FttrMnftre 
inon. 

rowmdi. 

1,000 
2.000 
8,000 
4,000 

6,000 
6^000 
7,000 
8.000 

8,000 
10.000 
11,000 
12,000 
12,000 
14,000 
16,000 
18,000 
17,000 
18,000 
18,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
25,680 

FoundM. 

1,000 

2,000 

8,000 

4,000 

6,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

18,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25.000 

25,680 

0. 

.000050 
.000100 
.000150 
.000200 
.000255 
.000805 
.000355 
.000410 
.000470 
.000640 
.000606 
.000685 
.000750 
.000825 
.000906 
.001006 
.001100 
.001216 
.001846 
.001510 
.001700 
.001960 
.002210 
.002565 

Inch. 
0. 

.000050 
.000050 
.000050 
.000060 
.000066 
.000050 
.000060 
.000056 
.000060 
.000070 
.000005 
.000080 
.000065 
.000076 
.000080 
.000100 
.000096 
.000115 
.000130 
.000165 
.000190 
.000200 
.000250 
.000366 

Jneh. 

0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000020 

.000020 

.000040 

.000040 

.000000 

.000020 

.000105 

.000045 

.000186 

.000080 

.000285 

.000100 

.000496 

.000210 

.000855 
.001130 

.000360 
.000275 

Fractored  ^"  from  middle.    Appearance,  nnifonn,  grannlar. 
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No.  083. 


Marks,  12m^i^,tr, 

Length,  10".5.* 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied    loads. 


Total. 


Poundt. 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
18,000 
14,000 
15.000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
84,000 
35,000 
86,000 
37,000 
88,000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,680 


Per  sqoare 
inoli. 


Fimndi. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,006 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,680 


Comp: 
aioD  per 
incn. 


Inch. 
0. 
.00006 

.00016 
.00020 
.00026 
.00030 
.00038 
.00042 
.00048 
.00052 
.00056 
.00062 
.00068 
.00076 
.00082 
.00086 
.00J04 
.00100 
.00106 
.00114 
.00120 
.00126 
.00134 
.0UU2 
.00154 
.00164 
.00170 
.00182 
.00196 
.00212 
.00230 
.00250 
.00270 
.00300 
.00336 
.00374 
.00398 
.00444 
.00480 
.00506 
.00544 
.00574 
.00640 
.00684 
.00728 
.00786 
.00816 
.00840 
.00854 
.00658 


Saoceaeive 

oomprea- 

sion  par 

Inon. 


Inch, 
0. 
.00006 

.00010 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00008 
.00006 
.00004 
.00U08 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00012 
.00010 
.00006 
.00012 
.00014 
.00016 
.00018 
.00020 
.00020 
.00030 
.00086 
.00038 
.00024 
.00046 
.00036 
.00026 
.00038 
.00030 
.00066 
.00044 
.00044 
.00058 
.00030 
.00024 
.00014 
.00004 


PemuMiaBt 
aet. 


Jnek. 
0. 


.00006 


00008 


BncoeaaiTe 
permauent 

aet. 


Inch. 
0. 


. 00006 


.00002 


.00010 


00018 


00030 


00070 


00158 


.00002 


00008 


.00012 


•OOM 


00088 


00320 


,00514 


00622 


,00162 


00194 


.00108 


Eeiaarka. 


Initial  load. 


Ultimate  atrength. 


Failed  by  triple  flexure. 
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No.  984. 


Marks,  ^^  ^%J  ^ 
Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Poundg. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,0d0 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18.000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
20,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46«000 
47,000 
48.000 
49,000 
50.000 
68,750 


Per  square 
inch. 


Poundt. 

],000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

leiooo 

17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25, 000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32, 000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
56,750 


Compres- 
sion per 
inrh. 


Ineh. 
0. 
.00006 
.00012 
.00018 
.00022 
.00026 
.00030 
.00036 
.00042 
.00046 
.00052 
.00060 
.00066 
.0  070 
.00076 
.000(« 
.00086 
.00092 
.00008 
.00104 
.00110 
.00U8 
.00126 
.00134 
.00140 
.00150 
.00158 
.00170 
.00180 
.00208 
. 00232 
.00244 
.00266 
.00294 
.00340 
.00378 
.00412 
.00446 
.00476 
.00538 
.0a'i08 
.00634 
.00710 
.00751 
.00810 
.00880 
.00958 
.00996 
.01084 
.01200 


Successive 

coiiipreit- 

sion  per 

inch. 


Inch. 
0. 

.00006 
.00^106 
.00006 
.00004 
.OOtXM 
.0(K)01 
.00006 
.00006 
.00004 
.000^)6 
.  OWKW 
.  0)006 
.00001 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00(N)6 
.00008 

.oo<Hm 

.00008 

.00000 

.00010 
.00008 
. 00012 
. 00016 
.00022 
.  0(KJ34 
. 00012 
.00022 
.00028 
.00046 
.00038 
.00034 
. 00034 
.00030 
.00062 
.00060 
.00036 
.00076 
. 00044 
.00056 
.00070 
.00078 
.00038 
.00088 
. 00116 


Permanent 
sot. 


Inch. 
0. 


Successive 

pennanent 

set. 


Ineh. 
0. 


0. 


0. 


.000u6 


.  01KU2 


.00006 


03006 


00024 


00012 


00006 


.00042 


00176 


.00110 


00374 


00612 


00936 


.00198 


.00236 


.00324 


Remarks. 


Initial  load. 


Ultimate  strenfftb. 


Failed  by  triple  flexure. 
H.  Ex.  43 10 
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Ko.  985. 


Marks,  ^*^mV^ 
Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  incli. 

Gauged  length,  5'^ 


Applied  loads. 


ToUl. 


PoundB. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
20,000 
30,000 
31,000 
82,000 
83,000 
34,000 
36,000 
36,000 
87,000 
88.000 
89,000 
40,000 
41,000 
43,000 
43,000 
44,000 
46.000 
46.000 
47.000 
48.000 
49,000 
50,000 
68,020 


Per  sanare 
inon. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,006 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,006 
28,000 
29,000 
80,000 
31,000 
82,000 
88,000 
84,000 
85,000 
36,000 
87.000 
38,000 
88,000 
40,000 
41,000 
43,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
68.020 


Compres- 
sion per 
inch. 


Inch. 

0. 
.00006 

.00012 
.00016 
.00020 
.00024 
.00080 
.00036 
.00040 
.00046 
.00050 
.00056 
.00060 
.00064 
.00072 
.00076 
.00084 
.00090 
.00096 
.00102 
.00106 
.00U2 
.00120 
.00128 
.00136 
.00142 
.00150 
.00160 
.00172 
.00184 
.00204 
.00214 
.00230 
.00250 
.00280 
.00310 
.00344 
.00380 
.00436 
.00480 
.00520 
.00570 
.00598 
.00650 
.00696 
.00732 
.00770 
.00806 
.00848 
.00876 


Snccessire 
compres- 
sion per 
Incii. 


Inch. 
.0 
.00006 

.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00008 
.00004 
.00008 
.00006 
.00006 
.00006 
.00004 
.00000 
.00008 
.00008 
.00008 
.00006 
.00008 
.00010 
.00012 
.00012 
.00020 
.00010 
.00016 
.00020 
.00030 
.00030 
.00034 
.00036 
.00056 
.00044 
.00040 
.00050 
.00028 
.00052 
.00046 
.00036 
.00038 
.00036 
.00042 
.00028 


Permanent 
set. 


Inch. 
0. 


0. 


Successive 

permanent 

set. 


/nWk. 
0. 


Remarks. 


Initial  load. 


.00004 


,00006 


00012 


00022 


.00004 


,00002 


00006 


00010 


00046 


00114 


,00292 


00486 


00664 


,00024 


,00068 


00178 


,00194 


,00178 


Ultimate  strength. 


Failed  by  triple  flexure. 


r 
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No.  4580. 

Marks, '^^B^.'^^« 
Diameter,  l".'l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loAdfl. 

Rlon  ration 
Iter  Incli. 

Sacceasive 

eloDsation 

per  inch. 

Permanent 
aet. 

Succeaaivo 

peminncut 

set 

Kemarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
2,000 
3.000 

Pounds. 

1,000 

2,000 
St  nno 

Inch. 
0. 
.000050 

.000100 
.000155 
.000205 
.000260 
.000320 
.000380 
.000445 
.000510 
.000570 
.000640 
.000710 
.000790 
.000880 
.000065 
.001066 
.001100 
. 001310 
.001455 
.001645 
.001850 
002100 
.002375 

Inch, 
0. 

.000060 
.000050 
.000(»55 
.000050 
.000055 
.000060 
.000060 
.000065 
.000065 
.000060 
.000070 
.000070 
.000080 
.000000 
.000085 
.000100 
.000125 
.000120 
.000145 
.000190 
.000205 
.000250 
.000275 

Inch. 
0.    . 

Inch. 
0. 

IniUalloaiL 
Tenaile  strength. 

4,000              i.  oofl 

•••••.......  . ._..... 

5.000 
6,000 
7,000 
8,000 
0.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19.000 
20,000 
21.000 
22,000 
23.000 
24.000 
28,030 

5.000 
6,000 
7.000 
8.000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
'^8,030 

.000005          .000005 

.000015 

.000010 

.000035 

.000020 

.000060 

.000025 

.000105 

.000045 

.000100 

.000085 

.000315 

.000125 

.000)50 

.000235 

.000020 

.000370 

Fractured  0^'  from  neck.    Appearance,  uniform,  granular. 
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No.  4581. 

Marks,  12  M^^TR, 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23i". 
Gauged  length,  20". 


Applied  loads. 

Elonji;iition 
per  inob. 

SiMCosRlve 

Permanent 
set. 

SnccessiTe 

permaueut 

sot. 

Remarks. 

Total. 

Per  square 
iucD. 

elongation 
por  inch. 

Potindt. 

1.000 

2,000 

3,000 

4,000. 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,00o 

24.000 

25,000 

26,980 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,080 

Inch. 
0. 
.000050 
.000100 
.0001.50 
.000200 
.000255 
.000305 
.000360 
.000415 
.000480 
.000540 
.000605 
.000670 
.000735 
.000810 
.000805 
.000985 
. 001075 
.001180 
.001200 
.0014:J5 
.  001590 
.001775 
.001085 
.002275 

Inch. 
0. 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 

.oooa^ 

.000065 
.000060 
.000065 
.000065 
.000065 
.000075 
.000085 
.00(M)00 
.000090 
.000105 
.000110 
.000145 
.000155 
. 000185 
. 000210 
. 0C0290 

Inch. 

0. 

Inch. 
0. 

initial  load. 

• 

Tensile  strength. 

0. 

.....     1 

.000010 

.000010 

.000030 

.000020 

.000050 

.000020 

.000085 

.000055 

.000140 

.000055 

.  0002:J5 

.000005 

.000390 

.  000155 

.000640 
.000845 

.  0t)0250 
.000205 

Fractui*cd  11'^  £iom  neck.    Appearance,  uniform,  granular* 
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No.  986. 


Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  5". 


Applied  loads. 


TotaL 


PtnmdM. 
1,000 
2,000 
8,000 
4,000 
5,000 
0,000 
7,000 
8.000 
9,000 
30,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
50,000 
69,500 


Per  sqaare 


saa 
aou. 


ino 


P<mnd». 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10, 000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,  COO 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,500 


Compres- 
sion per 
iucn. 


Inch. 

0. 

.00006 
.00016 
.00022 
.00026 
.00032 
.00038 
.00044 
.00050 
.00056 
.00062 
.0(X)66 
.00072 
.00080 
.00088 
.00094 
.00100 
.00106 
.00108 
.00120 
.00130 
.00138 
.00146 
.00154 
.00164 
.00174 
.00186 
.00198 
. 00212 
.00228 
.00250 
.00266 
.00288 
.00320 
.  00352 
.00390 
.00418 
.00456 
.00502 
.00538 
.00600 
.00650 
.00700 
.00756 
.00796 
.00858 
.00918 
.00972 
.01022 
.01088 


SucoeHsive 

ccnnpres- 

sioQ  per 

inch. 


Inch. 
0. 

.00006 
.00010 
.00006 
.00001 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00002 
.00012 
.00010 
.00008 
.00008 
.00008 
.00010 
.UOOIO 
.00012 
.00012 
.00014 
.00016 
.00022 
.00016 
.00022 
.00032 
.00032 
.00038 
.00028 
.00038 
.00046 
.00036 
.00062 
.00050 
.00060 
.00056 
.00040 
.00062 
.00060 
.00054 
.00050 
.00066 


Fermanent 
set. 


Snccessivo 

penuHiitiut 

set. 


Inch. 
0. 


£emark8. 


Inch.      I 

0.  Initial  load. 


.000r>6 


.00006 


00010 


.00004 


00016 


.00006 


.00022 


00006 


00040 


.00018 


.00074 


00170 


.00034 


.00096 


00346 


.00562 


.00816 


.00176 


00216 


.00254 


UltimAt^'  strength. 


Failed  by  triple  flexure. 


1 
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No.  987. 


Marks,  '"^B^J"^ 

Length,  10".5 

Diameter,  1".120 

Sectional  area,  1  square  idcIi. 

Gauged  length,  5'\ 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
.15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
2»,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
30,000 
81,000 
82,000 
33,000 
84,000 
85.000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,660 


Ffiraqaare 
inch. 


Powtds. 
1,000 
2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12.000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,  COO 
60,000 
69,660 


Compres- 
sion per 
incn. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00034 
.00040 
.00044 
.00050 
.00056 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00096 
.00104 
.00110 
.00116 
.00124 
.00134 
.00142 
.00150 
.00160 
.00172 
.00186 
.00200 
.00220 
.00238 
.00254 
.00284 
.00820 
.00350 
.00378 
.00426 
.00482 
.00520 
.00576 
.00618 
.00660 
.00718 
.00768 
.00816 
.00864 
.00914 
.00950 
.00978 


Saocesslve 
compres- 
sion ner 
Inon. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.OOOOQ 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00008 
.00008 
.00010 
.00012 
.00014 
.00014 
.00020 
.00018 
.00016 
.00030 
.00036 
.00030 
.00028 
.00048 
.00056 
.00038 
.00056 
.00042 
.00042 
.00058 
.00050 
.00048 
.00048 
.00050 
.00036 
.00026 


Perm.inent 
set. 


Inch. 
0. 


Successive 

permanent 

set. 


Inch, 


Remarks. 


Initial  load. 


0. 


0. 


00004 


.00004 


,00010 


.00006 


00022 


00056 


00148 


00320 


00542 


00720 


00012 


00034 


00002 


.00172 


.00222 


.00178 


Ultimate  sfrcngtlu 


Failed  by  triple  flezuro. 
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No.  988. 


Marks,  12  Mji^TR, 

Length,  10".6! 
Diameter,  1".129. 
SectioDal  area,  1  square  mch. 
Ganged  length,  5". 


Applied  loftds. 


TotaL 


P&unds, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
57,200 


Peruaar« 
inon. 


Founds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,iX)0 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,0^ 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,200 


Compres- 
sion 


inc 


r 


Ineh, 

0. 
.00004 
.00010 
.00016 
.00022 
.00028 
.00032 
.00038 
.00044 
.00018 
.00054 
.00058 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00114 
.00122 
.00128 
.00136 
.00144 
.00152 
.00158 
.00166 
.00180 
.00198 
.00206 
.00222 
.00244 
.00264 
.00294 
.00324 
.00354 
.00398 
.00450 
.00504 
.00580 
.00650 
.00734 
.00814 
.00904 
.00980 
.01110 
.01234 
.01390 
.01576 


Snocessiye 

coinpres- 

slon  per 

iuoo. 


Inch. 
0. 
.00004 

.00006 
.00006 
.00006 
.00006 

.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00006 
.00008 
.00014 
.00018 
.00008 
.00016 
.00022 
.00020 
.00030 
.00030 
.00030 
.00044 
.00052 
.00054 
.00076 
.00070 
.00084 
.00080 
.00090 
.00076 
.00130 
.00124 
.00156 
.00186 


PermaBent 
set. 


incft. 
0. 


0. 


0. 


.00002 


.00012 


.00024 


.0UO46 


.00118 


.00304 


Succesftire 

permanent 

set. 


Inch. 
0. 


.00002 


.00010 


.00012 


00022 


.00072 


.00186 


.00660 


.  01260 


.00356 


Bemarks. 


Initial  load. 


,00600 


Ultimate  strength. 


Failed  by  triple  flexure. 
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Body  ^o.  10. 

Ko.  4584. 

Marks,  ^^^jt**^^ 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loadi. 

Elon^tiou 
per  inch. 

Saccesnivo 

elongation 

per  Inch. 

Permanent 
aet. 

Sac^easive 

permanent 

aet. 

Bemarka. 

Total. 

Per  nanare 
incn. 

Pound*. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

24,980 

Poundi. 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

24,980 

Inch, 
0. 

.000056 
.000110 
.000165 
.000225 
.000285 
.000345 
.000405 
.000465 
.000535 
.000605 
.000090 
.000770 
.000856 
.000945 
.001050 
.001160 
.001280 
.001490 
.001600 
.  001815 
.002050 
.002350 
.002700 

Inch. 
0. 

.000055 
.000055 

.oooar)5 

.000060 
.000060 
.000060 
.000060 
.000060 
.000070 
.000070 
.000085 
.000U80 
.0^)0085 
.000090 
.000105 
.000110 
.000120 
.000150 
.000170 
.000215 
.000235 
.000300 
.000350 

0. 

Inch, 
0. 

Initial  load. 

• 

Tensile  strength. 

0. 

.00003U 

.000030 

.0OOU55 

.00U025 

.000095 

.000040 

.000155 

.000060 

. 000245 

.000090 

.000410 

.000165 

.000695 

.000285 

. 001195 

.000500 

Fractured  4".5  from  neck.    Appearance,  uniform,  granular. 
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No.  4585. 

Marks,  '^  W"^^^' 
Diameter,  l".'l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23^^ 
Gaaged  length,  20''. 


Applied  loads.     « 

Elon^tion 
per lucfa. 

Sacec«(!iive 

eloDgation 

per  mch. 

Permanent 
set. 

Sacceesive 

permanent 

set. 

Remarks. 

Total. 

Per  square 

iDCh. 

Pounds* 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,320 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

27.320 

In^. 
0. 

.000045 
.000090 
.000140 
.000190 
.000250 
.000300 
.000350 
.000410 
.000465 
.000525 
.000586 
.000665 
.000725 
.000795 
.000875 
.000060 
.C01040 

.oonso 

.001255 
.001400 
. 001530 
.  001730 
.  001915 
.002230 

Inch. 
0. 

.000045 
.000045 
.000050 
.000050 
.000060 
.000050 
.000050 
.000060 
.000055 
.000060 
.000060 
.000070 
.000070 
.000070 
.000080 
.000085 
.000080 
.000110 
.000105 
.000145 
.000130 
.000200 
.000215 
.000285 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

.000035 

.000025 

.000055 

.000020 

.000090 

.000035 

.  OOOHO 

.000050 

. 000225           . 000085 

. 000370 

.000145 

.000025 
.000840 

.000255 
. 000215 

1 

Fractured  10''  fi*om  neck.    Appearance,  uniform,  granular. 
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No.  992. 


Marks,  ^^W^ 
Length,  10".5. 

Diameter,  1".129. 

Sectioual  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 

Comprea- 

sion  per 

iiicu. 

SuccoAAive 

conipreA- 

sion  por 

Inch. 

Permanent 

BOt. 

Succeaaive 

permanent 

set. 

Bemarks. 

Total 

Per  8(1  uare 
inch. 

Poundt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.090 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
S7,200 

Povnds. 
1,000 
2,000 
3.000 
4,000 
5.000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20.000 
30,000 
31,000 
32.000 
83;  000 
34,000 
35,000 
36.000 
37,000 
38,000 
80,000 
40,  COO 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
57,200 

Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.00028 
.00032 
.00038 
.00044 
.00050 
.00056 
.00064 
.00070 
.00076 
.00080 
.00088 
.00094 
.00100 
.00106 
.00114 
.00122 
.  00132 
.00140 
.00150 
.00162 
.00172 
.00184 
.00198 
.00210 
.  00240 
.00256 
.002}<2 
.00316 
.00354 
.00306 
.00422 
.00464 
. 00514 
.00576 
.00640 
.00676 
.00722 
.00810 
.00890 
.00936 
.00974 
.01050 
.01138 
.01200 

Inch, 
0. 

.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.OWHW 
.00010 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
. 00008 
.00008 
.00010 
.00008 
.00010 
.00012 
. 00010 
.00012 
, 00014 
.00012 
.00030 
.00016 
.00026 
.00034 
.00038 
.00042 
.00026 
.00042 
.00050 
.00062 
.00004 
.00036 
.00046 
.00088 
.00080 
.00046 
. 00038 
.00070 
.00088 
.00062 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
CJltimate  atrong:th. 

1 

.; :...j:::::::"'::: 

0. 

|.-.-..*«*-w- 

1 

0. 

*••"■'!                "        ------ 

, 

.00004 

.00004 

'"""""'"""""" 

.00014 

.00010 

1 

J 

1 

.00028 

.00014 

1 

1 

1 

.00064 

.00036 

.00176 

.00112 

.00376 

.00200 

.00646 

.00270 

.00026 

.00280 

Failed  by  triple  flexure. 
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No.  993. 


Marks,  "Va-''^ 
Length,  10''.5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauge<l  length,  5". 


Applied  loads. 


Total. 


Povndi 
1.090 
2,000 
8.000 
4,000 
6.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
36,000 
87.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,100 
68,980 


PeoriKiiiare 


Mma 
Qch. 


Inc 


Pimndi. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,  (KX) 
14,000 
15,000 
16,000 
17,000 
18,000 
19  000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82.000 
83,000 
34,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48;  000 
49.000 
50,000 


Comprea- 

sion  per 

incn. 


IndL 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00032 
.00036 
.00042 
.00048 
.00052 
.00060 
.00066 
.00072 
.00078 
.00080 
.00088 
.00094 
.00102 
.00110 
.00118 
.00124 
.00130 
.00138 
.00148 
.00160 
.  00172 
.00184 
.00108 
.00216 
.00236 
.00254 
.00276 
.00316 
.00354 
.00388 
.00426 
.00468 
.00508 
.00562 
.00624 
.00654 
.00714 
.00774 
.00858 
.00020 
.00958 
.  01010 
.01090 
.01160 


Sacceasive 

oomprea- 

aion  per 

incn. 


Inch. 
0. 

.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00002 
.00008 
.00006 
.00008 
.00008 
.00008 
.00006 
.00006 
.00008 
.00010 
.00012 
.00012 
.00012 
.00014 
.00018 
.00020 
.00018 
.00022 
.00040 
.00038 
.00034 
.00038 
.00042 
.00040 
.00054 
.00062 
.00030 
.00060 
.00060 
.00084 
.00062 
.00038 
.  0OU52 
.00080 
.00070 


Permanent 
aet. 


Inch. 
0. 


0. 


.00002 


00006 


00014 


SacceaaiT« 

permanent 

set. 


Inch, 
0. 


.00002 


.00004 


.00008 


00020 


.00012 


00006 


00174 


00360 


00636 


00884 


.00040 


00108 


00186 


00276 


00248 


Bemarka. 


Initial  load. 


Ultimate  strength- 


Failed  by  triple  flexure. 
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No.  992. 


Marks,  ^^^Y"^ 
Length,  10".5. 

Diameter,  1".129. 

SectioDal  area,  1  square  incli. 

Gauged  length,  5". 


Applied  loiids. 

Coinpros- 

sion  per 

incu. 

SucccAsive 
compres- 
sion por 
inoo. 

Permanent 
Bet. 

Sacceasive 

permanent 

Bet. 

Remarks. 

Total 

Per  square 
incii. 

Pounds. 
1.000 
2.000 
3,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11, 000 
12, 000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
26.000 
27,000 
28.000 
20,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
57,200 

Pounds. 
1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
10,000 
11.000 
12.  000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22, 000 
23, 000 
24,000 
25,000 
26.000 
27,000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
89.000 
40, COO 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,200 

Inch. 

0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.00028 
.000.32 
.000.38 
.00044 
.00050 
.00056 
.00064 
.00070 
.00076 
.00080 
.00088 
.00094 
.00100 
.00106 
.00114 
.00122 
.00132 
.00140 
.00150 
.00162 
.00172 
.00184 
.00198 
.00210 
.00240 
.00256 
.002ti2 
.00316 
.00354 
.00306 
.00422 
.00464 
.00514 
.00576 
.00640 
.00676 
. 00722 
.00810 
.00890 
.00936 
.00974 
.01050 
.01138 
.01200 

Inch. 
0. 

.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00010 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
. 00008 
.00008 
.00010 
.00008 
.00010 
.00012 
.(H)010 
. 00012 
.  0(t0l4 
.00012 
.00030 
.00016 
.00026 
.00034 
.00038 
.00042 
.00026 
.00042 
.00050 
.00002 
.00004 
. 00036 
.00046 
.00088 
.00080 
.00046 
.  00038 
.00076 
.00088 
.00062 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Dltimate  «trong:th. 

'*     '  1 

.1 

0. 

1 

...••.....^. ........... 

0. 

.00004 

.00004 

.00014 

.00010 

.00028 

.00014 

.00064 

.00036 

.00176 

.00112 

.00376 

.00200 

.00646 

.00270 

.00026 

.00280 

Failed  by  triple  flexure. 
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No.  993. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loadii. 


Total. 


Fotmdt 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,100 
58,980 


Per  Miuare 


squa 
ach. 


inc 


PoundM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16,000 
17,000 
18,000 
19  000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48;  000 
49.000 
50,000 
58,960 


Compres- 

iiioD  per 

inon. 


Inch. 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00032 
.00036 
.0C042 
.00048 
.00052 
.00060 
.00066 
.00072 
.00078 
.00080 
.00088 
.00094 
.00102 
.00110 
.00118 
.00124 
.00130 
.00138 
.00148 
.00160 
.00172 
.00184 
.00198 
.00216 
.00236 
.00254 
.00276 
.00316 
.00354 
.00388 
.00426 
.00468 
.00503 
.00562 
.00624 
.00654 
.00714 
.00774 
.00858 
.00920 
.00958 
.01010 
.01000 
.01160 


Sncceuive 

oompreft- 

sion  per 

inoB. 


Inch, 

0. 

.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00002 
.00008 
.00006 
.00008 
.00008 
.00008 
.00006 
.00006 
.00008 
.00010 
.00012 
.00012 
.00012 
.00014 
.00018 
.00020 
.00018 
.00022 
.00040 
.00038 
.00034 
.00038 
.00042 
.00040 
.00054 
.00062 
.00030 
.00060 
.00060 
.00084 
.00062 
.00038 
.0OU52 
.00080 
.00070 


Permanent 
set. 


Inch. 
0. 


.00002 


.00006 


.00014 


Saccemire 

permaoeut 

set. 


Inch, 
0. 


Kemarka. 


Initial  load. 


.00002 


.00004 


.00008 


.00020 


.00012 


.00066 


.00174 


.00360 


. 00630 


.00884 


.00040 


.00108 


.00186 


00276 


00248 


Ultimate  strength' 


Failed  by  triple  flexure. 
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No.  »94. 


Marks,  ^^V*7''" 
Length,  10".  5. 

Diameter,  1".  129. 

Sectional  area,  1  square  iucli. 

Gauged  length,  6". 


Applied  loads. 


Tot«l. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
10,000 
20,000 
21,000 
22. 000 
23,000 
24,000 
25,000 
20,000 
27,000 
28, 000 
29,000 
30.000 
31.000 
32,000 
33,000 
34.000 
35, 000 
36.000 
37;  000 
38,000 
39,000 
40,000 
41,000 
42. 000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
56,380 


Per  sq  naxe 

iSCD. 


Pounds. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25. 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
30 
37 
38 
30 
40 
41 
42 
43 
44 
45 
46 
47 
48, 
49 
50 
56 


,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,0i>0 
,000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,880 


Compres- 

ftiou  per 

luch. 


Inch. 
0. 
.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00034 
.00040 
.00044 
.00048 
.00060 
.00066 
.00074 
.00078 
.00082 
.00090 
.00100 
.00106 
.00112 
.00120 
.00128 
.00134 
.00144 
.00154 
.00166 
.00180 
.00194 
. 00210 
.00230 
.  00260 
. 00276 
.00296 
.00326 
.OO'UMS 
.00410 
.00446 
.00500 
.00546 
.00590 
.00662 
.ff>698 
.00750 
.00804 
.00880 
.00940 
.00066 
.01010 
.01050 
.01110 


SuccoAsive 

ooinpree* 

aiouper 

iocn. 


Ifich. 

0. 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00004 
.00012 
.00006 
.00008 
.00004 
.00004 
.00008 
.00010 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00010 
.00012 
.00014 
.00014 
.00016 
.  00020 
.  00030 
.00016 
.00020 
.00030 
.00040 
.00044 
.00036 
.00054 
.  000 16 
.0UO44 
.00072 
.00036 
.00052 
.0OU54 
.00076 
.00060 
.00026 
.00044 
.00046 
.00054 


Pennauent 
set. 


Inch. 
0. 


Snccesaive 

])enuaneiit 

set. 


Inch. 
0. 


Kemarks. 


luitial  load. 


0. 


.  OOt  01 


.00004 


.00008 


00004 


.00012 


.00004 


00030 


0007(5 


00J18 


00046 


.00188 


00380 


.00036 


.  00852 


.00112 


.00192 


00256 


00216 


Ultimate  Btrcngth. 


Failed  by  triple  flexure. 
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No.  4594, 

Marks,  ^^Vi*J^ 
Diameter,  l'M29, 

Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Sncoensivo 

Permanent 
set. 

Soocessive 

permanent 

soc. 

Inch, 
0. 

Remarks. 

TotMl. 

Per  sq  aare 
mcQ. 

eloDsation 
per  inch. 

Pottndi. 

1,000 

2,000 

3«000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

Poundf. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

•  22,000 

23,000 

24,000 

25,000 

Inch. 
0. 
.000050 
.000090 
.000140 
.000190 
.000240 
.000290 
.000345 
.000400 
.000455  • 
.000510 
.000570 
.000650 
.000710 
.000780 
.000850 
.000940 
.  OOlOlO 
.001120 
.  001210 
.001350 
.001465 
.001645 
.001800 

Inch. 
0. 

.000050 
.000040 
.000050 
.000050 
.000050 
.000050 
.  000055 
.000055 

.oooo;>5 

.000055 
.000060 
.000080 
.000060 
.000070 
.000070 
.000090 
.000070 
.000110 
.000090 
. 000140 
. 000115 
.000180 
.000155 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

. ooooio 

.000010 

.000030 

.000020 

.000040 

.000010 

.000080 

.000040 

.  000110 

.000030 

.000200 

.000090 

.000310 

.000110 

.000520 

.000210 

Fractured  10"  from  nexjk.  Appearance,  40  per  cent  uniform,  granu- 
lar, 60  per  cent  coarse  granular  with  dark  colored  spangles.  A  well- 
deAued  line  of  demarcation  between  the  two  kinds  of  surface. 


158 


12-INCH   B.    L.    RIFLED   MORTARS. 


No.  4595, 

Marks,  ^2  Vt.?'''' 
Diameter,  1".121). 

Sectional  area,  1  square  inch. 

Length  of  stem,  23". 

Gauged  length,  20". 


Applied  loadii. 

KIonj^Ation 
per  inch. 

Sacceasive 

Permanent 
set. 

SaccessiTe 

permanent 

aet. 

Beinarks. 

TotAl. 

Peraquare 
inch. 

elongation 
I)er  inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25, 000 

26,040 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,  000 

23,000 

24,000 

25,000 

26.940 

Inch. 
0. 

.000050 
.000100 
.000150 
.000195 
.000240 
.000295 
.000345 
.000400 
.000450 
.000505 
.000.560 
.000625 
.000685 
.  0007.50 
.000815 
.0(X)900 
.000985 
.001060 
.  001155 
.001300 
.001400 
.001.5,55 
.  001735 
.001960 

Inch. 
0. 
.000050 
.000050 
.000050 
.000045 
.000045 
.000055 
.000050 
.  00lK».'i5 
.  000050 
.  000055 
. 000055 
.  000065 
.OOOOCO 
.000065 
.  0(KM»G5 
.  01KK)85 
.  000085 
.000075 
.000095 
.000145 
.000100 
.000155 
. 000180 
.IHX)225 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Teuailo  strength. 

.000005 

.000005 

.000020 

.000015 

.000035 

.900015 

.000055 

.000020 

.000085 

.000030 

.000135 

.000050 

.000200 

.000065 

.000310 

.000110 

.000500 
.000660 

.000190 
.000160 

Fractured  2J"  from  neck.    Appearance,  granular,  mottled. 
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UO-  lOOL 

Mark8,^2ini^TB. 

Length,  10".5! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loads. 


TotiO. 


Pounds. 
1.000 
2,000 
8,000 
4,000 
S,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21^000 
22,000 
23,000 
24,000 
26,000 
20,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
36,000 
86,000 
87,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,000 
80,200 


PersQuare 


aqua 
ncn. 


inc 


Poimdt. 
1,000 
2,000 
3,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14.000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29.000 
80,000 
81,000 
82,000 
33,000 
84,000 
86,000 
80,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
49,000 
60,000 
68,200 


CSompres- 

aion  per 

incQ. 


Inch, 

0. 

.00004 
.00010 
.00010 
.00020 
.00020 
.00030 
.00030 
.00040 
.00048 
.00054 
.00000 
.00004 
.00070 
.00070 
.00080 
.00080 
.00094 
.00100 
.00100 
.00114 
.00120 
.00120 
.00134 
.00142 
.00154 
.00160 
.00174 
.00182 
.00194 
.00208 
.00228 
.00248 
.00268 
.00294 
.00320 
.00350 
.00400 
.00440 
.00480 
.00540 
.00590 
.00040 
.00700 
.00780 
.00850 
.00928 
.00992 
.01074 
.01204 


SocceaaiTe 
compres- 
sion per 
inoo. 


Inch, 

0. 

.00004 
.00000 
.00000 
.00004 
.00000 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00000 
.00000 
.00008 
.00008 
.00012 
.00000 
.00014 
.00008 
.00012 
.00014 
.00020 
.00020 
.00020 
.00020 
.00032 
.00030 
.00044 
.00040 
.00040 
.00054 
.00050 
.00050 
.000.54 
.00080 
.00070 
.00072 
.00064 
.00082 
.00130 


Permanent 
aet. 


Inch. 
0. 


Sucoeasive 

permaueut 

act. 


Ineh. 
0. 


.00004 


00010 


00010 


00028 


.00004 


00000 


00000 


.00012 


.00054 


00120 


.00294 


.00560 


.00032 


00026 


00072 


.00168 


.00266 


.00372 


Remark  8. 


Initial  load. 


Ultimate  ttrengtb. 


F^ed  by  triple  flexure. 
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No.  1002. 


Mark8,^2M^R.oTB. 

Length,  10".5r 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


AppU( 

Mi  loads. 

For  square 
incli. 

CoroproB- 

sion  per 

inch. 

SiicceHsive 
c:ooipr(>8- 
sion  per 

IDCb. 

Pennaiient 
set. 

SiH-cessive 

perinaiiont 

set. 

Kemarks. 
Initial  load. 

• 

Ultimate  strength. 

ToUd. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14, 000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
31,000 
32.000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,980 

Pmi7\d8. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38  000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
58,080 

Ineh. 
0. 
.00006 
.00010 
.00014 
.00018 
.00022 
.00028 
.00034 
.00038 
.00044 
.00050 
.00054 
.00060 
.00064 
.00070 
.00072 
.00076 
.00084 
.0(jO90 
.00006 
.00102 
.00110 
.00116 
. 00122 
.00130 
.00140 
.  00148 
.001.58 
. 00106 
.00180 
.00108 
.00210 
. 00234 
.00256 
.011294 
.0aT22 
.00354 
.00400 
.00448 
.00484 
.00532 
.00570 
.00630 
.00684 
.00740 
.00786 
.00834 
.00886 
.00924 
.00970 

Ineh. 
0. 

.00000 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.OWKIO 
.OUOOO 
.000.14 
.01)006 
.  000!»4 
.00006 
.00002 
.00004 
.  00008 
.00006 
.C0006 
.00006 
.  (H;008 
.00006 
.00006 
.00008 
.00010 
.00008 
.  00010 
, 00008 
.  OIK)  14 
.00018 
.00018 
.00018 
.00022 

.ooo;i8 

.00028 
.O0OH2 
.00(^6 
.00048 
.00036 
.00048 
.00(r38 
.  00060 
.00054 
.00056 
.00046 
.00048 
.00052 
.00038 
.00046 

Ineh. 
0. 

Ineh, 
0. 

0. 

.00002 

.00002 

.  00002 

0. 

.00008 


.00006 



.00012 

.00004 

.00024 

.00012 

.00130 

.00106 

.00296 

.00166 

.00518 

.00222 

.00726 

.00208 

Failed  by  triple  flexure. 
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IGl 


No.  1003. 

Marks,  "V«J^ 
Length,  10".5. 

Diameter  1".129. 

SectioDal  area,  1  square  inch. 

Gauged  length,  5''. 


Applied  loAds. 


Total. 

Feraqaare 
iuon. 

Poundt. 

Pounds. 

1,000 

1,000 

2.000 

2,000 

3,000 

3,000 

4,000 

4,000 

5,000 

5,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11.000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20.000 

20,000 

21,000 

21.000 

22,000 

22,000 

23,000 

23,000 

24,000 

24.000 

25,000 

25,000 

26,000 

28,000 

27,000 

27,000 

28,000 

28,000 

29.000 

29,000 

30,000 

30,000 

31,000 

31,000 

32,000 

32,000 

33,000 

33,000 

34.000 

34,000 

35,000 

35,000 

36.000 

36,000 

37,000 

37,000 

38,000 

38,000 

39.000 

39,000 

40,000 

40.000 

41,0(0 

41,000 

42.000 

42,000 

43,000 

43,000 

44,000 

44,000 

45,000 

45,000 

46.000 

46,000 

47,000 

47.000 

48,000 

48,000 

40,000 

49,000 

50,000 

50,000 

57,970 

57.970 

Compres* 

sion  per 

inch. 


Ineh. 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00028 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00080 
.00086 
.00002 
.00098 
.00104 
.00110 
.00118 
.00124 
.00132 
.00138 
.00146 
.00156 
.00170 
.00180 
.00196 
.00214 
.00234 
.00264 
.00290 
.00330 
.00360 
.00394 
.00440 
.00496 
.00546 
.00586 
.00610 
.00690 
.00740 
.U0788 
.00822 
.00854 
.00880 
.00898 


Soccessive ; 
oompres-  j  Permanent 
flion  per    j        set. 
iocn. 


Jneh. 

0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00010 
.00014 
.00010 
.00016 
.00018 
.00020 
.00030 
.00026 
.0U040 
.00030 
.00034 
.00046 
.00056 
.00050 
.00040 
.00054 
.00050 
.00050 
.00048 
.00034 
.00032 
.00026 
.00018 


Sucoemive 

pemiaoent 

set. 


Inch. 
0. 


Inch. 
0. 


0. 


00002 


,00004 


,00002 


00002 


.00014 


00020 


00044 


00130 


.00306 


.00524 


.00674 


.00010 


.00006 


.00024 


.00086 


.00176 


.00218 


.00150 


Bemarks. 


IniUalload. 


Ultimate  etrength. 


Failed  by  triple  flexure. 
H.  Ex.  43 ^11 
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12-INCH   B.   L.    RIFLED   MORTARS. 


Body  No.  10  (fourth  casting). 


No.  4618. 


Marks,  "  Vi'J^ 
Diameter,  l".l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


AppliMl  loads. 

EloD^Ation 
per  inch. 

Sncoesiiivo 

elonsation 

porinch. 

Permanont 
set. 

Soccessiyo 

perraanent 

Het. 

Remarks. 

Total. 

Per  Bqnare 
inon. 

Paundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,  COO 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,910 

PoundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,910 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000305 
.000355 
.000410 
.000470 
.000535 
.000596 
.000660 
.000735 
.000805 
.000880 
.000970 
.001060 
.001150 
.001260 
.001390 
.001530 
.001700 
.001900 
.002150 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 

.oooa'>5 

.000060 
.000065 
.000060 
.000065 
.000076 
.000070 
.000075 
.000090 
.000090 
.000090 
.000110 
.000130 
.000140 
.000170 
.  000200 
.000250 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000015   • 

.000015 

.000020 

.000005 

.000055 

.000035 

.000090 

.000035 

. 000145 

.000055 

.000225 

.000080 

.000360 

.000135 

.000575 
.000755 

.000215 
.000180 

Fractured  8".5  from  neck.    Appearance,  granular. 


12-INCH    B.   L.    RIFLED   MORTARS. 
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No,  4619. 


Marks,  *2MR^TR, 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loftds. 

* 
Elongation. 

Snccessive 

elongation 

per  inch. 

Permanent 
set. 

SnccessiTe 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
incn. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

31,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

18.000 

10.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,140 

Poundt. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,140 

Inch. 
0. 

.000050 
.000100 
.000145 
.000195 
.000240 
.000290 
.000335 
.000385 
.000435 
.000490 
.000540 
.000596 
.000650 
.000715 
.000775 
.000840 
.000910 
.000990 
.001070 
.001145 
.001225 
.001325 
.001425 
.001600 

Inch. 
0. 
.000060 
.000050 
.000045 
.000060 
.000045 
.000050 
.000045 
.000050 
.000050 
.000066 
.000050 
.000065 
.000055 
.000065 
.000060 
.000065 
.000070 
.000060 
.000080 
.000075 
.000080 
.000100 
.000100 
.000176 

Inch. 
0. 

Initial  load. 

* 

Tensile  stroagtb. 

0. 

.000010 

.000010 

.000025 

.000015 

.000035 

.000010 

.000060 

.000025 

.000090 

.000030 

.000130 

.000040 

.000190 

.000060 

.000280 
.000380 

.OOOOflNO 
.000100 

Fractured  at  neck.    Appearance,  granular. 
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12-lNCH   B.    L.    RIFLED   MORTAES. 


No.  1025, 


12  M  KjA  T  B, 


Marks,  "  ^B"i*„ 

Length,  10".5? 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  6". 


Applied  loads. 


TotAl. 


Poundt. 


1 
2 
3, 
4 
5 
6 
7 
8, 
9 
10 
11 
12 
13 
14 
15 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
60 


,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
,000 
.000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
,0U0 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
.OOOi 
,000 
,000 
000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,380 


Pot  r(i  aare 
inch. 


Poundg. 
1,000 
2,000 
3.000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
:iO,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60,380 


Compres- 
sion per 
iuch. 


Inch, 

0. 
.00004 
.00008 
.00012 
.00016 
.00020 
.00024 
.00028 
.00032 
.00038 
.00044 
.00052 
.00056 
.00060 
.00064 
.00070 
.00074 
.00080 
.00084 
.00090 
.00100 
.00110 
.00120 
.00128 
.00136 
.00144 
.00152 
.00100 
.00170 
.00180 
.00192 
.00210 
.00226 
.00246 
,00278 
.00310 
.00344 
.00380 
.00410 
.00466 
.00520 
.0C*560 
.00608 
.00672 
.00736 
.00790 
.00848 
.00906 
.00970 
.01060 


Successivo 
compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00004 
.00004 
.00006 
.00004 
.OOOOC 
.00004 
.00006 
.00010 
.00010 
.00010 
.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00010 
.00012 
.00018 
.00016 
.00020 
.00032 
.00032 
.00034 
.00036 
.00030 
.00056 
.00054 
.00040 
.00048 
.00064 
.00064 
.00054 
.00058 
.00058 
.00064 
.00090 


Permanent 
set. 


Inch. 


0. 


0. 


Successive 

permanent 

set. 


Inch. 


0. 


0. 


.00008 


00012 


00022 


.00040 


.00110 


.00270 


.00500 


.00008 


00004 


OOOIO 


.00018 


.00070 


.00160 


.00792 


.00230 


.00292 


Bemarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 


12-INCH   B.   L.    RIFLED   MORTARSL 
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>2f o.  1026. 

Marks,  "M^R^TR, 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
S3, 000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49,000 
50,000 
60,660 


Per  MTiare 
incn. 


i'oimdt, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000- 
11,000 
12,000 
13,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
.  26,000 
27,000 
28,090 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
60,660 


Compres- 

aionper 

incn. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00026 
.00080 
.00036 
.00040 
.00046 
.00053 
.00058 
.00064 
.00008 
.00072 
.00078 
.00084 
.00088 
.00094 
.00100 
.00108 
.00116 
.00122 
.00128 
.00134 
.00142 
.00152 
.00160 
.00170 
.00182 
.00198 
.00214 
.00230 
.00254 
.00280 
.00312 
.00348 
.00392 
.00442 
.00488 
.00538 
.00588 
.00660 
.00696 
.00762 
.00820 
.00880 
.00940 
.  01010 
.01120 


Successive 
compres- 
sion per 
inoh. 


Inch. 

0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00008 
.00010 
.00008 
.00010 
.00012 
.00016 
.00016 
.00016 
.00024 
.00026 
.00032 
.00030 
.00044 
.00050 
.00046 
.00060 
.00050 
.00062 
.00046 
.00066 
.00058 
.00060 
.00060 
.00070 
.00110 


Permanent 
set. 


Inch. 
0. 


.00002 


.00004 


Successive 

permanent 

set. 


Inch. 

0. 


.00002 


.00002 


.00006 


.00002 


.00010 


00018 


.00004 


.00008 


00042 


00024 


.00118 


.00290 


.00524 


.00860 


00076 


,00172 


00232 


.00336 


Bemarks. 


Initial  load. 


Ultimate  strengtii. 


Failed  by  triple  flexure. 


12-INCH  B.   L.   HIFLED  MOBTAES. 


Marts,  "V'Sj^ 


Sectional  area,  1  square  inch. 
Gauged  leugtb,  5". 


Failed  by  triple  flexure. 


12-INCH   B.   L.   RIFLED   MORTAB& 


Body  No.  11, 


167 


No.  4586. 


Marks,  '*  ^\  ^  ^ 
Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Length  of  stem,  23", 
Gauged  length,  20". 


Applied  loads. 

Eloneation 
per  inch. 

Sucoesaive 

elongation 

perliioh. 

Permanent 
set. 

Sacoesaiye 

permanent 

aet. 

Remarks. 

Total. 

Per  M  nare 
inon. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,090 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29.340 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25,000 

29,340 

Inch. 
0. 

.000050 
.000100 
.000150 
.000205 
.0002M 
.000305 
.000360 
.000415 
.000480 
.000550 
.000005 
.000680 
.000755 
.000835 
.000910 
.001005 
.001095 
.001210 
.001335 
.001409 
.001640 
.001850 
.002060 
.003450 

Inch. 
0. 

.000050 
.000050 
.0000.50 
.000055 
.000050 
.000050 
.000055 
.000055 
.000065 
.000070 
.000055 
.000075 
.000075 
.000080 
.000075 
.000095 
.000090 
.000115 
.000125 
.000130 
.000175 
.000210 
.000210 
.000390 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000005 

.000005 

.000030 

.000025 

.000045 

.000015 

.000075 

.000030 

.000110 

.000035 

.000170 

.000060 

.000285 

.000115 

.000440 

.000155 

.000710 
.001000 

.000270 
.000290 

Fractured  1"  from  neck.    Appearance,  uniform,  granular. 


16G  12-INCH  B.  L.  BIFLED   M0BTAE8. 

No.  1027. 

Marks,  ""„V 

Length,  10".5: 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  leogth,  6". 


Failed  by  triple  flexnre. 


r 


12-IKCH   B.   L.   RIFLED   M0RTAB8. 


Body  No.  11. 


167 


No.  4586. 


Marks,  "^B^;'^^ 
Diameter,  1".129. 
Sectional  area,  1  sqnare  incli. 
Length  of  stem,  23". 
Gauged  length,  20''. 


AppllMl  loads. 

BloDfffttion 
per  inch. 

Suco«8f»ive 

eloDgatioB 

perliich. 

Pemuuieiii 
set. 

Suooeasive 

pemiftiieiit 

set. 

Remarks. 

Total. 

Peraaiuune 
inon. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,090 

6.000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,340 

Poiindt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

26,000 

29,340 

Inch. 
0. 

.000050 
.000100 
.000150 
.000205 
.000255 
.000305 
.000300 
.000415 
.000480 
.000550 
.000605 
.000680 
.000755 
.000835 
.000910 
.001005 
.001095 
.001210 
.001335 
.001465 
.001640 
.001850 
.002060 
.002450 

Inch. 
0. 

.000050 
.000050 
.000050 
.000055 
.000050 
.000050 
.000055 
.000055 
.000065 
.000070 
.000055 
.000075 
.000075 
.000080 
.000075 
.000095 
.000090 
.000115 
.000125 
.000130 
.000175 
.000210 
.000210 
.000390 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000005           .000006 



.000030 

.000025 

.000045 

.000015 

.000075 

.000030 

.000110 

.000035 

.000170 

.000060 

.000285 

.000115 

.000440 

.000155 

.000710 
.001000 

.000270 
.000290 

Fractured  1''  from  neck.    Appearance^  uniform,  granular. 
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12-INCH   B.  L.  RIFLED    MORTARS. 


No.  4587. 


Marks,  ^^V*.'"'"' 
Diameter,  1".129. 

Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Gauged  length,  20". 


Applied  loads. 

Mon^tinn 
per  inch. 

SlICCOASlVO 

elongation 
per  inch. 

Permanrait 

Bet. 

Socceasive 

permanent 

aet. 

Bomarka. 

Total. 

Per  sonare 
incn. 

PottndB. 

1,090 

2,000 

^,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

26,000 

27,690 

Pounda. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8.000 

9,000 

10. 000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,690 

Inch. 
0. 
.000045 
.000090 
.000140 
.000190 
.000235 
.000285 
.000335 
.000:{K5 
.000435 
.000495 
.000550 
.000620 
.000080 
.000745 
.000810 
.000890 
.000960 
.001060 
.001155 
.001260 
.001390 
.001540 
. 001675 
.001900 

Inch. 
0. 

.000045 
.000045 
.000050 
.000050 
.000045 
.00OU5O 
.000050 
.000050 
.000050 
.000060 
.  000055 
.000070 
.000060 
.000065 
.000065 
.000080- 
.000070 
.000100 
.000095 
.000105 
.000130 
.000150 
.000135 
.000225 

Inch. 
0 

Inch. 
0 

Initial  load. 
Tensile  strength. 

0 

.000010 

.000010 

.000030 

.000020 

.000050 

.000020 

.000085 

.000035 

.000130 

.000045 

.000195 

.000065 

.000300 

.000105 

.000455 
,000605 

.000155 
.000150 

Fractured  $"  from  neck.    Appearance,  uniform,  granular. 
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:So.  996. 


Marks,  "^^uTKi 

Length,  10".r>/ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 

Comprea- 

aion  per 

inch. 

Succea«iT« 

comprea- 

sion  per 

incn. 

Permanent 
Bet 

Suoceaaive 
permanent 
-     aet. 

Total. 

Per  sqnaTe 
incli. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25;  000 
26.000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
60,020 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30.000 
31.600 
32,000 
38,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,020 

Inch. 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00032 
.00038 
.00042 
.00048 
.00052 
.00068 
.00066 
.00072 
.00078 
.00086 
.00092 
.00096 
.00104 
.00110 
.00116 
.00122 
.00132 
.00142 
.00150 
.00156 
.00166 
.00176 
.00190 
.00208 
.00222 
.00240 
.00266 
.00290 
.00324 
.00358 
.00386 
.00426 
.00474 
.00532 
.00576 
.00620 
.00676 
.00740 
.00798 
.00860 
.00916 
.00994 
.01076 
.01174 

Inch. 
0. 

.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.0(1006 
.00008 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00010 
.00010 
.00008 
.00006 
.00010 
.00010 
.00014 
.00018 
.00014 
.00018 
.00026 
.00024 
.00084 
.00034 
.00028 
.00040 
.00048 
.00058 
.00044 
.00044 
.00056 
.00064 
.00058 
.00062 
.00056 
.00078 
.00082 
.00098 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  atrengtb. 

0. 

...    ' 

1 

.00004 

.00004 

1 

.00008 

.00004 

......t..... 

.00012 

.00004 

/ 

.00022 

.00010 

.00056 

.00034 

.00150 

.00004 

1 

■       1 

'   "        1 

.00334 

.00184 

.00460 

.00126 

.00910 

.00460 

Failed  by  triple  flexure. 
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12-INCH   B.    L.    RIFLED   MOETAES. 


No.  990. 


Marks  ^^W^ 
Length,  10".5. 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Oauged  length,  5". 


Applied  loads. 

Comprea- 

sion  per 

inch. 

Successive 
compres- 
sion per 
incn. 

Permanent 
set. 

Sucoeasive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
incD. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26, 000 
27,000 
28, 000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
,43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,660 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.  (KX) 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,660 

Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00022 
.00028 
.00034 
.00040 
.00044 
.00048 
.00054 
.0U060 
.00066 
.00072 
.00076 
.1)0082 
.00088 
.00094 
.00100 
.00106 
.00114 
.00120 
.00128 
.00136 
.00150 
.00160 
.00170 
.00180 
.00196 
.00214 
.00232 
.00256 
.00286 
.00318 
.00346 
.00384 
.00434 
.00480 
.00524 
.00580 
.00620 
.00680 
.00732 
.00812 
.00860 
.00918 
.00998 
.01070 
.01136 

Inch. 
0. 

.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.0U014 
.00010 
.00010 
.00010 
.00016 
. 00018 
.00018 
.00024 
.00030 
.00032 
.00028 
.00038 
.00040 
.00056 
.00044 
.00056 
.00040 
.00060 
.00052 
.00080 
.00048 
.00058 
.00080 
.00072 
.00066 

Inch. 

0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

.00004 

.00004 

.00008 

.00004 

.00022 

.00014 

, 

.00050 

.00028 

.00148 

.00098 

.00334 

.00186 

.00580 

.00246 

.00882 

.00302 

Failed  by  triple  flexurew 
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STo.  997. 


Marks,  12  W^B. 

Length,  IC'.s! 
Diameter,  1".129. 
Sectional  area,  1  Bquare  inch. 
Gauged  length,  5''. 


Applied  loftds. 


TotaL 

Feraanare 
inoo. 

PoundM. 

Pound: 

1,000 

1,000 

2,000 

2,000 

3,000 

8.000 

4,000 

4,000 

5,000 

5,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10.000 

10,000* 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

U.OOO 

14.000 

15,000 

15,000 

16.000 

16.000 

17,000 

17.000 

18,000 

18,000 

10,000 

19,000 

20,000 

20.000 

21.000 

21,000 

22,000 

22,000 

23.000 

23,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26,000 

27,000 

27,000 

28,000 

28,000 

20,000 

29,000 

30,000 

30,000 

31,000 

31.000 

32,000 

82,000 

33,000 

33,000 

34,000 

34,000 

35,000 

35,000 

36,000 

36,000 

37,000 

87,000 

38,000 

88,000 

30,000 

39,000 

40,000 

40,000 

41,000 

41,000 

42,000 

42,000 

43,000 

43,000 

44,000 

44,000 

46,000 

45,000 

46,000 

46,000 

47,000 

47.000 

48,000 

48,000 

49.000 

40,000 

60,000 

50,000 

68,500 

68,600 

Compres- 
sion per 
incfi. 


Ineh. 
0. 

.00006 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
.00042 
.00040 

.ooa^2 

.00058 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00098 
.00102 
.00110 
.00114 
.00120 
.00130 
.00136 
.00146 
.00158 
.00172 
.00180 
.00104 
.00212 
.00236 
.00256 
.00286 
.00320 
.00350 
.00390 
.00430 
.00490 
.00540 
.00500 
.00616 
.00682 
.00736 
.00796 
.00840 
.00866 
.00004 
.00896 


SuccKAftive 
compres- 
sion per 
inou. 


Inch. 
0. 

.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00i>06 
.00006 
.00004 
.00008 
.00004 
.00006 
.00010 
.00006 
.00010 
.00012 
.00014 
.00008 
.00014 
.00018 
. 00024 
.00020 

.  000:^0 

.00034 
.00030 
.00010 
.00040 
.00054 
.00056 
.00044 
.00056 
.00036 
.00054 
.00060 
.00044 
.00026 
.00038 
.00032 


Permanent 
set. 


Ineh. 


0. 


Suo^essive 

permanent 

set. 


Inch, 


0. 


.00002 


.0U004 


.00004 


.00008 


.00016 


00042 


.00002 


.00002 


.00004 


.00008 


. 00026 


.00120 


.C0084 


.0Uo02 


.00176 


00518 


00704 


.00216 


.00186 


Bemarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-INCH   B.    L.   RIFLED   MORTARS, 


Body  No.  12  (third  casting), 


:£fo.  4600. 


Marks,  ^^^?;-7^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  londs. 

EloDffation 
per  Inch. 

Succcsaive 

elongation 

per  inch. 

Permanent 
aet. 

Sncceaaiye 

Kemarka. 

Total. 

Per  square 
inoD. 

permanent 
set. 

Poundg. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

28,530 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,530 

Inch. 
0. 

.000065 
.000105 
.000160. 
.000205 
.000255 

.ooosa^ 

.000300 
.000420 
.000485 
.000540 
.000600 
.000660 
.000740 
.000810 
.000895 
.000990 
.001095 
.001205 
.001340 
.001485 
.001600 
.001900 
.002150 
.002550 

Inch. 
0. 

.000055 
.000050 
.000055 
.000045 
.000050 
.000050 
.000055 
.000060 
.000065 
.000055 
.000000 
.000000 
.000080 
.000070 
.000085 
.000095 
.000105 
.000110 
.000135 
.000145 
.000175 
.0002W 
.0002O& 
.000400 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ttaaile  atrongtli. 

^ 

0. 



j 

■ 

1 

.00001 u 

.000010 

.0UO030 

.000020 

.000045 

.000015 

.000090 

.000045 

. 0U0155 

.000065. 

.000260 

.000105 

.000455 

.000105 

.000800 
.001090 

.000345 
.000290 

Fractured  at  middle  of  stem.    Appearance,  uniform,  granular. 
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No.  4601. 


Marks,      mt„ 
Diameter,  l'M29. 
Sectional  area,  1  Hqiiare  inch. 
Length  of  stem,  %V'. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Foitnid$. 

1.000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14.000 

16,000 

16.000 

17,000 

18,000 

19.000 

20.000 

21.000 

22,000 

23,000 

24.000 

25,000 

28.020 


Per  square 

IDC. 


IQUfl 

icn. 


Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16.000 

17.000 

18,000 

19,000 

20.000 

21.000 

22.000 

23.000 

24,000 

25,000 

28,020 


Elonjcation 
per  inch. 


Inch. 


0. 


.000045 
.000090 
.  000140 
.000190 
. 000240 
.  000200 
.000340 
.  000390 
.000446 
.000405 
.000556 
.000610 
.000670 
.000740 
.000805 

.  ooosy.! 

.000955 
.001040 
.001125 
.001230 
.001340 
.001485 
.001650 
.001825 


Successive 

elonpition 

per  inch. 


Inch. 
0. 

.000045 
.  OOOiM.'i 
.  (KKW-V) 
.  ODWfiO 
.  Ol  0050 
. 000050 
.  (XMKlyO 
.  OOOO-W 
.  0000.55 
.  0WK)50 
.0(H)OG0 
.000055 
.000060 
.000070 
.0001)65 
.000080 
.000070 
.000085 
.000085 
.000105 
.000110 
.000145 
.000165 
.  000175 


Permanent . 
set. 


0. 


.000015 
.066635 
.066655 
.666665 
.666145 
.666216 


.000415 
.000535 


Successive 

permanent 

set. 


Remarks. 


Jneh.      1       Inch.      ■ 
0.  I    0.  Initial  load. 


.000015 

.000020 

.066026 

.6(6646' 

.066656 

.666166 


.000170 
.000120 


Tensile  strength. 


Fractured  at  middle  of  stem.    Apx>earance;  uniform,  granular. 
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Ko.  lOlO, 


Marks,  ^^%V^ 
Length,  1G".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loAdB. 


Total. 


Pounds. 

:,ooo 

2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
10.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
85,000 
36,000 
87,000 
38.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
59,060 


Per  square 
inch. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
2:^,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,  OM 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
36.000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
53,000 
44.000 
45,000 
59,060 


Compres- 

sion  per 

incn. 


Inch, 

0. 
.00006 
.00012 
.00016 
.00024 
.00030 
.00034 
.00038 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00096 
.00104 
.00110 
.00118 
.00124 
.00134 
.  00142 
.00152 
.00164 
.00174 
.00188 
.00204 
.00222 
.00244 
.00264 
.00288 
.00326 
.00366 
.00404 
.00448 
.00492 
.00548 
.00592 
.00660 
.00700 
.00750 
.00834 
.00904 


Snccessivo 

compreH- 

■ion  per 

incn. 


Inch. 
0. 

.00008 
.00004 
.00004 
.00008 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00010 
.00008 
.00010 
.00012 
.00010 
.00014 
.00016 
.00018 
.00022 
.00020 
.00024 
.00038 
.00040 

.ooo:)8 

.00044 
.00044 
.00056 
.00044 
.00068 
.(X)040 
.00050 
.00084 
.00070 


Perroflnenl 

set. 


Inch. 
0. 


Snccessire 

permanent 

set. 


Inch. 
0. 


Remarks. 


Initial  load. 


0. 


.00004 


00006 


.00004 


.00002 


.00010 


.00034 


.000G8 


00010 


,00018 


.00034 


.00170 


.  00376 


.00660 


.00108 


.00200 


.00284 


Ultimate  strenHh. 


Failed  by  triple  flexure. 
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No.  1011. 


Marks,  ^^ViSj"^        • 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


T 


Applied  loads, 
inca. 


TotaL 


Pmmdt. 
1,000 
2,000 
3,000 
4,000 
5,000 
8,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
U,000 
15.000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
58,200 


Per  Maare 


J*ound». 
1,000 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,200 


Compree* 
sion 


inc 


r 


Inch. 
0. 
.00004 
.00008 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
,00044 
.00050 
.00054 
.00058 
.00064 
.00070 
.00074 
.00080 
.00088 
.00094 
.00102 
.00108 
.00114 
.00120 
.00130 
.00138 
.00152 
.00164 
.00172 
.00180 
.00196 
.00218 
.00256 
.00284 
.00302 
.00324 
.00372 
.00414 
.00452 
.00492 
.00564 
.00600 
.00640 
.00600 
.00756 
.00808 
.00860 
.00890 
.00020 
.00958 
.01004 


Sncressive 
compres- 
sion per 
inch. 


Ineh. 

0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00006 
.00010 
.00008 
.00014 
.00012 
.00008 
.00008 
.00016 
.00022 
.00038 
.00028 
.00018 
.00022 
.00048 
.00042 
.00038 
.00040 
.00072 
.00036 
.00040 
.00050 
.00066 
.00052 
.00052 
.00030 
.00030 
.00038 
.00046 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Jneh. 
0. 


Ineh. 
0. 


0. 


00002 


00002 


00006 


.00004 


00008 


00002 


00024 


.00016 


O0O5O 


00070 


00168 


00580 


,00760 


.00020 


.00020 


.00098 


.00412 


.00180 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-INCH   B.   L,    RIFLED   MOETABS. 


No.  1012. 

Marks,  ^^  ^^f  J  ^' 

Length,  10".5? 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


App]i( 
Total. 

Mil6ad8. 

Per  Miinro 
incn. 

Compros- 

Bionper 

inch. 

Inch. 

0. 
.00004 
.00010 
.00014 
.00018 
.00024 
.00030 
.00034 
.00040 
.00046 
.00052 
.00056 
.00060 
.00064 
.00070 
.00076 

.wmo 

.00086 
.00092 
.00098 
.00108 
.00114 
.00122 
.00130 
.00136 
.00148 
.00154 
.00164 
.00174 
.00188 
.00202 
.00216 
.00234 
.002.'>4 
.00280 
.  00310 
.003:W 
.00386 
.00430 
.00480 
.00520 
.00560 
.00604 
.00650 
.00694 
.00750 
.00792 
.00834 
.00870 
.00910 

SaccesBive 

conipre«- 

sion  per 

incb. 

Permanent 

set. 

Saccemive 

permanent 

set. 

Inch. 

0. 

Remark  B. 

Paundt. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
3.3,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,500 

Poundg, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.  (KM 
35,000 
36.000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
58.500 

Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00(K)6 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.OOOOG 
.00010 
.00006 
.00008 
.00008 
.00006 
.00012 
.00006 
.00010 
.00010 
.00014 
.00014 
.(iOOU 
.00<»I8 
.  (NK)20 
.00(r26 
.00030 
.000^0 
.00056 
.00044 
.00050 
.00040 
.00040 
.00044 
.00046 
.00044 
.00056 
.00042 
.00042 
.00036 
.00040 

Inch. 
0. 

• 

luiUnl  load. 
Ultinvite  strcnj^h. 

1 

.00002 

.00002 



.00004 

.00002 

.00004 

0. 

.00^)06 

.00004 

............ 

.  0(XI22 

.  00014 

.00040 


.00018 

............ 

.00110 

.00070 

.00270 

.00160 

•••      •■*«•      • 

* 

.00480 

.66216 

1 

.00680 

.00200 

Failed  by  triple  flexure. 


12-INCH   B.   L.   RIFLED   MORTARS, 

Body  No.  12  (fourth  casting). 
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No.  4626. 


Marks,  »  m^r^  t  b^ 

Diameter,  l".i29. 
Sectional  area  1  square  inch* 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  iniUi. 

Sacoessive 
eloneation 
per  inch. 

Permanent 
set. 

SnccessiTo 

permanent 

set. 

Remarks. 

TotaL 

Per  flonare 
inon. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

29,890 

Pounds. 

1,000- 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,890 

Inch, 
0. 

.000055 
.000105 
.000155 
.000210 
.000265 
.000315 
.000370 
.000425 
.000475 
.000530 
.000585 
.000660 
.000725 
.000800 
.0U)875 
.000960 
.001060 
.001135 
.001230 
.001340 
.001475 
.001025 
.001790 
.002080 

Inch. 
0. 

.000066 
.000060 
.000050 
.000066 
.000065 
.000050 
.000055 
.000055 
.000050 
.000055 
.000056 
.000075 
.000065 
.000075 
.000075 
.000065 
.000090 
.000085 
.000095 
.000110 
.000135 
.000150 
.000166 
.000200 

Inch. 
0. 

Inch, 
0. 

Tnitialload. 
Tensile  strength. 

0. 

.000015 

.000015 

.000026 

.000010 

.000060 

.000035 

.000080 

.000020 

.000135 

.000055 

.000200 

.000065 

.000315 

. 000115 

.000525 
.000700 

.000210 
.000175 

Fractured  9".6  from  neck.    Appearance,  granular. 
H.  Ex.  43 ^13 
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12-INCH   15.    L.    BIFLED   MOBTABS. 


No.  4627. 


MarkB/2MR^Tu. 

Diameter,  1".129. 
Sectional  area,  1  square  iucli. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

'Vloneailon 
per  mob. 

SaocesBive 

Femianeiit 

aet. 

SacofiMive 

penuanout 

Bet. 

Beiuarka. 

Total. 

Per  ftoaare 
inon. 

oloueatiun 
per Inob. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26.000 

20,260 

X*ound9. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

'20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,260 

Inch. 
0. 

.000045 
.000095 
.000145 
.000195 
.000246 
.000296 
.000345 
.000395 
.000450 
.000615 
.000570 
.000635 
.000605 
.000750 
.000820 
.000895 
.000955 
.001045 
.001135 
.001240 
.001340 
.001480 
.001600 
.001775 

Inch. 
0. 
.000045 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000065 
.000055 
.000005 
.000060 
.000055 
.000070 
.000075 
.000060 
.000090 
.000090 
.000105 
.000100 
.000140 
.000120 
.000175 

Inch. 
0. 

Inch. 
0. 

lultial  loQd. 

• 

Tensile  strengUi. 

0. 

.000015 

.000015 

.000035 

.000020 

.000045 

.000010 

.000076 

.000030 

.000106 

.000030 

.000160 

.000066 

.000265 

.000095 

.000300 
.000500 

.666135 
.000110 

Fractured  |"  from  neck.    Appe-arance|  granular. 


12-INCH   B.   L.    RIFLED   MORTABS. 


17il 


No.  1028. 

Mark8/2MR,,TR. 

liength,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  l<Mids. 

Total 

Per  Muare 
inch. 

Poundt. 

Poundt. 

1,000 

1,000 

2.000 

2,000 

3,000 

3,000 

4,000 

4,000 

5,000 

5,000 

8,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10.000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21,000' 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26,000 

27,000 

27.000 

28,000 

28,000 

29,000 

29.000 

30,000 

30,000 

31,000 

31«000 

32.000 

32,000 

33,000 

83,000 

34,000 

84,000 

85,000 

85.000 

36,000 

86,000 

37,000 

37.000 

38,000 

38,000 

39.000 

39,000 

40,000 

40,000 

41,000 

41,000 

42,000 

42,000 

43,000 

48,000 

44,000 

44,000 

45.000 

45,000 

46,000 

46,000 

47,000 

47,000 

48,000 

48,000 

49,000 

40,000 

50,000 

50,000 

64,460 

64,460 

Compres- 

Bionper 

inon. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00026 
.00030 
.00034 
.00040 
.00044 
.00048 
. 00U52 
.00058 
.00064 
.00068 
.00072 
.00078 
.00084 
.00002 
.00098 
.00104 
-  .00110 
.00116 
.00124 
.00132 
.00142 
.00152 
.00160 
.00J72 
.00186 
.00208 
.00222 
.00242 
.00272 
.00306 
.00338 
.00384 
.00412 
.00456 
.00500 
.00548 
.00604 
.00646 
.00712 
.00758 
.00806 
.00882 
.00924 
.00980 


SncreMlve 
coinproH- 
sion  net 

illCA. 


Ineh. 
0. 

.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.OUOUO 
.OOUOG 
.00008 
.00008 
.00010 
.00010 
.00008 
.00012 
.00014 
.00022 
.00014 
.00020 
.00030 
.00034 
.00032 
00O46 
.00028 
.00044 
.00044 
.00048 
.00066 
.00042 
.00066 
.00046 
.00048 
.00076 
.00042 
.00056 


Poimaneiit 

oet. 


/ncA. 


0. 


0. 


0. 


.00004 


.00014 


.00036 


.00104 


.002&» 


,00488 


00724 


SncctfSHivo 
p«niuinent 

Mt. 


Inch. 
0. 


.00004 


.00010 


00022 


,00068 


00160 


.00224 


.00236 


Kemarka. 


Initial  load. 


Ultimate  strongth. 


Failed  by  triple  flexoret 
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12-INCH   B.    L.    RIFLED   MOIiTARS. 


No.  1029. 


Marks,  12  iyi^^TR, 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Ganged  length,  5". 


Applied  loads. 


Totttl. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
U,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000' 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
64,170 


Per  square 
iucn. 


PctmdM. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,000 
84,000 
35,000 
86,000 
37,000 
38,000 
39, 000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
64,170 


Compres- 
sion per 
in  en. 


Inch. 
0. 

.00006 
.00012 
.00016 
.00020 
.00026 
.00030 
.00034 
.00038 
.00044 
.00048 
.00051 
.00058 
.00064 
.00070 
.00074 
.00080 
.00086 
.00092 
.00006 
.00104 
.00110 
.00114 
.00120 
.00130 
.00134 
.00140 
.00150 
.00156 
. 00172 
.  00192 
.  00210 
.00286 
.00252 
.00276 
.00316 
.00352 
.00384 
.00430 
.00480 
.00530 
.00504 
.00600 
.00652 
.00706 
.00754 
.00814 
.00868 
.00914 
.00972 


Snooesslre 

comprps- 

sion  per 

inon. 


Inch. 

0. 

.00006 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
. OOUOO 
.00006 
.00006 
.00004 
.00008 
.00006 
.00004 
.00006 
.00010 
.00004 
.00006 
.00010 
.00006 
.00016 
.00020 

'.00018 
.00020 
.00016 
.00024 
.00040 
.00036 
.00032 
.00046 
.00050 
.00050 
.00034 
.00036 
.00052 
.00054 
.00048 
.00060 
.00054 
.00046 
.00058 


FenoRDent 
set. 


Inch. 
0. 


.00002 


00004 


00006 


00012 


.00020 


.00036 


.00114 


.00200 


.00486 


.00722 


Snro«w«ive 

perniauttDt 

sot. 


Inch. 
0. 


.00002 


00002 


00002 


00006 


,00008 


00016 


.00078 


00176 


.00196 


.00236 


liemarks. 


Iniliol  load. 


Ultimate  strongtb. 


Failed  by  triple  flexure. 


12-INCH   B.  L.  RIFLED   MORTAES, 
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No.  1030, 


Marks,  ^^\^i?J^ 
Length,  10".6r 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


AppUed  loads. 

Compres- 
sion per 
inou. 

Snooesairo 
compres- 
sion per 
inch. 

Permanent 
set. 

SuccoBsiTe 

permanent 

set. 

Kemarics. 

Total. 

Per  square 
incn. 

Patmdi. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
64,220 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

31.000 

32,000 

a3.ooo 

34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,220 

Inth. 

0. 

.00004 
.00010 
.00016 
.00020 
.00024 
.00028 
.00032 
.00036 
.00042 
.00048 
.00052 
.00056 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00096 
.00102 
.00110 
.00116 
.00124 
.00132 
.00140 
.00148 
.00158 
.00170 
.00164 
.00196 
.00212 
.00232 
.  00-252 
.00278 
.00296 
.00382 
.00368 

.oono 

.00464 
.00504 
.00558 
.00596 
.00654 
.00720 
.00768 
.00800 
.00856 
.00924 
.00988 

Inch. 
0. 

.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00010 
.00012 
.00014 
.00012 
.00016 
.00020 
.00020 
.00026 
.00018 

.ooo:)6 

.00030 
.00042 
.00054 
.00040 
.00054 
.00038 
.00058 
.00066 
.00048 
.00032 
.00056 
.00068 
.00064 

Inch. 
0. 

Inch. 
0. 

• 

Initial  load. 
Ultimate  strength. 

0. 

.00C02 

.00002 

.00006 

.00004 

. 00010 

.00004 

.00020 

.00010 

.00044 

.00024 

.00116 

.00072 

.00270 

.00154 

.00498 

.00228 

• 

.00734 

.00236 

Failed  by  triple  flexure. 
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12-INCH   B.   L.    RIFLED   M0BTAB8, 


Body  No,  13. 

No.  4590. 

Marks,  ^2  VS,'^^ 

Diameter,  l".il2. 

Sectional  area,  ".97  sqaare  inch. 

Length  of  stem,  23". 

Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Sncoeaslvo 

eloDsation 

periuch. 

Pormanont 
set. 

Suocesaivo 

pomianent 

set. 

BemarkB. 

Total. 

Per  sqnare 
inon. 

Poundt. 

970 

1,940 

2,910 

3,880 

4,850 

5,820 

6,790 

7,760 

8,730 

9,700 

10,670 

11,640 

12, 610 

13,580 

14, 550 

15, 520 

16,400 

17,460 

18,430 

19,400 

20, 370 

21, 340 

22,  310 

23,280 

24,250 

Pounds, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Inch. 
0. 

.000055 
.000095 
.  000160 
.000205 
.000265 
.000320 
.000380 
.000435 
.000495 
.000555 
.000630 
.000690 
.000765 
.000840 
.000930 
.001010 
.001110 
.001210 
.001340 
.001470 
.OOlfilO 
.001800 
.002040 
.002330 

Inch. 
0. 

.000055 
.000040 
.000065 
.000045 

.  omm 

.000055 
.000060 
.000055 
.000060 
.000060 
.000075 
.000060 
.000075 
.000075 
.000090 
.000080 
.000100 
.000100 
.000130 
.000130 
.000140 
.000190 
.000240 
.000290 

Tneh. 
0. 

Inch. 
0. 

Initial  lodd. 
Tensile  atrongih. 

.0 

.  0000J5 

.000U25 

.000050 

.000025 

.000080 

.000030 

.000110 

.000030 

.000170 

.000060 

.000320 

.000150 

.000405 

.000085 

.000673 
'.000875 

.000270 
.000200 

Fractured  6".9  from  neck.    Appearance,  uniform,  granular. 


12-mCH   B.   li.   RIFLED  VOBTAES. 


183 


No.  4597. 


Markd,"V* 


Diameter,  ?Cl29. 
Sectional  area,  1  square  inch. 
Len^h  of  stem,  23''. 
Ganged  length,  20''. 


Applied  loads. 

Elongation 
per Inch. 

Saooeesive 

elongation 

per  inch. 

Permanent 
sot. 

SnoGeeeive 

permanent 

set. 

Remarks. 

Total. 

Per  soTuuro 
incn. 

P&vnd». 

1,000 

2.000 

3,000 

4,000 

5,000 

0,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

10,000 

17.000 

18.000 

10.000 

20,000 

20,840 

Pounda. 

1,000 

2,000 

3,000 

4,000 

5.000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

20,840 

In«h, 
0. 

.000060 
.OOOJOO 
.000145 
.000195 
.000250 
.000306 
.000360 
.000410 
.000470 
.000520 
.000580 
.000640 
.000705 

.000770 
.000845 
.000910 
.000085 
.001100 
.001225 

Inch. 
0. 

.000050 
.000050 
.000045 
.000050 
.000055 
.000055 
.000055 
.000050 
.000060 
.000050 
.000060 
.000060 
.000065 
.000066 
.000075 
.000065 
.000075 
.000115 
.000125 

Ineh. 
0. 

Inch. 
0. 

Tnitial  load. 
Tensile  strength. 

0. 

.000015 

.000015 

.000036 

.000020 

.000040 

.000006 

.000060 

.000020 

.000095 

.000035 

.000195 

.000100 

Fractured  at  middle  of  stem.    Apx)earance,  granular,  with  coarse  dark 
spanglea. 
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12-INCH    B.    L.    RIFLED   MORTAES, 


No.  1004. 


Marks,  ^^B*.^ 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inclL 
Gauged  length,  6". 


Applied  loads. 


Total 


Potandt. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,780 


Per  aniiare 


amiii 
Qon. 


ino 


Pounds, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
69,780 


Comprea- 

aion  por 

iuch. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00026 
.00032 
.00036 
.00042 
.00046 
.00052 
.00000 
.00064 
.00070 
.00074 
.00078 
.00086 
.00092 
.00096 
.00102 
.00110 
.00116 
.00124 
.00130 
.00138 
.00150 
.00168 
.00168 
.00172 
.00184 
.00202 
.00216 
.00230 
.00258 
.00288 
.  0(1320 
.  00348 
.00388 
.00428 
.00468 
.  0a534 
.00580 
.00650 
.00710 
.00776 
.00854 
.00930 
.01018 
.01U04 
.01176 


Snocessive 
compres- 
sion per 
incn. 


IneK 
0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.00004 
.00004 
.00008 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00012 
.00008 
.00010 
.00004 
.00012 
.00018 
. 00014 
.00014 
.00028 
.0(1030 

.ooo:)2 

.  00028 
.00040 
.00040 
.00040 

.00(k;6 

.00046 
.00070 
.00060 
.0(KMi6 
.00078 
.00076 
.00088 
.00076 
.00082 


Permanent 
set. 


Inch. 
0. 


.00004 


.00004 


.00012 


.00016 


.00022 


00050 


.00104 


.00288 


.00540 


.00938 


Snoceasive 

permanent 

sot. 


IneK 
0. 


.00004 


0. 


.00008 


.00004 


00006 


00028 


.00054 


.00184 


.00252 


.00398 


Bemarks. 


Initial  load. 


Ultlmnte  strength. 


Failed  by  triple  flexure. 


12-INCH   B.   L.    RIFLED   MOETARS. 
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No.  1005. 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


TotaL 


PottfMto. 

1,000 
2,000 
8,000 
4.000 
5.000 
8.000 
7,000 
8.000 
0.000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16.000 
17.000 
18.000 
10,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
2S,000 
27,000 
28,000 
20,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
59.580 


Per  Moare 


Mini 
icn. 


iuc 


Poundk. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
59,580 


Comprea- 

aion  per 

incu. 


Ineh. 
0. 

.00006 
.00012 
.00016 
.00020 
.00026 
.00032 
.00036 
.00040 
.00046 
.00054 
.00058 
.00062 
.00070 
.00074 
.00080 
.00086 
.00090 
.00096 
.00102 
.00110 
.00118 
.00124 
.00132 
.00138 
.00148 
.00154 
.00162 
.00172 
.00184 
.00204 
.00220 
.00244 
.00264 
.00294 
.00328 
.00358 
.00398 
.00444 
.00474 
.00582 
.00586 
.00634 
.00676 
.00726 
.00786 
.00820 
.00854 
.00886 
.00908 


SncoessiTe 

oomprea* 

aionper 

Inon. 


0. 

.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00008 
.00004 
.00004 
.00008 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00006 
.00010 
.00006 
.00008 
.00010 
.00012 
.00020 
.00016 
.00024 
.00020 
.00030 
.00034 
.00030 
.00040 
.00046 
.00030 
.00058 
.00054 
.00048 
.00042 
.00050 
.00060 
.00034 
.00034 
.00082 
.00022 


Pennaiieiit 

aet. 


Inch, 
0. 


0. 


0. 


Soeeeaaive 

permanent 

aoi. 


Jnelk. 
0. 


,00006 


.00006 


00012 


00022 


00044 


.00006 


00010 


00022 


.00130 


.00300 


.00510 


.00670 


.00086 


.00170 


.00210 


.00160 


Beroarka. 


Initial  load. 


Ultimate  strongtb. 


Failed  by  triple  flexure. 


1 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  1006. 


Marks,  ^2  V*7"* 

Length,  10".5' 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  lengtli,  5". 


Applied  loftds. 


ToUl. 


Poundi. 

1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
55,000 


Per  Hoaare 
incn,. 


Poundt. 

i,eoo 

2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
2i,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,00» 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,  (KM) 
55,000 


CompTBM* 

sion  per 

incli. 


Inch. 

0. 

.00000 
.00010 
.00016 
.00020 
.00024 
.00080 
.00084 
.00038 
.00<M4 
.00060 
.00056 
.00062 
.00068 
.00076 
.00060 
.00088 
.00094 
.00100 
.00108 
.00118 
.00124 
.00184 
.00140 
.00152 
.00104 
.00174 
.00186 
.00202 
.00222 
.00252 
.00270 
.00290 
.00318 
.00366 
.00420 
.00480 
.00510 
.00560 
.00614 
.00680 
.00760 
.00634 
.00880 
.01048 
.01116 
.01200 
.01340 
.01466 
.01630 


SilcceMive 

oomprM- 

aion  per 

InoQ. 


Inch, 

0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00006 
.00006 
.00008 
.00010 
.00006 
.00010 
.00006 
.00012 
.00012 
.00010 
.00012 
.00016 
.00020 
.00030 
.00018 
.00020 
.00028 
.00048 
.00054 
.00060 
.00030 
.00050 
.00064 
.00066 
.00070 
.00084 
.00046 
.00068 
.00068 
.00084 
.  00140 
.00126 
.00164 


PennMient 
aet. 


Inch, 
0. 


0. 


0. 


Sooeeesive 

pomiAnent 

set. 


Inch. 
0. 


Bern  arks. 


Tnitialknd. 


.00004 


.00004 


00012 


.00008 


00028 


.00072 


.00180 


.00406 


.00700 


.01310 


.00016 


.OOOM 


.00114 


.00220 


.00384 


.00520 


Ultimate  atrength. 


Failed  by  triple  flexure. 


12-INCH   B.   L.   RIFLED   MORTARS. 


BoBY  No.  13  (second  casting). 
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"So.  4660. 

Marks,  ^^Vi^J^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonfration 
por  inoli. 

Sacceaiiivo 

eloQffAtion 

per  Inch. 

Pormaneiit 
set. 

SacceRsive 

pominneiit 

act. 

Rcraarka. 

Total. 

Pot  Bqnare 
inon. 

Potmdt, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

ID.  000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,620 

Powida. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,620 

Inch, 
0. 

.000060 
.000100 
.000155 
.000205 
.000255 
.000315 
.000365 
.000430 
.000490 
.000555 
.000615 
.000680 
.000755 
.000815 
.000920 
.001010 
.001100 
. 001215 
.001335 
.001400 
.001600 
.001825 
.002050 
.002310 

Inek. 
0. 

.000050 
.000050 
.000055 
.000050 
.000050 
.000060 
.000050 
.000065 
.000060 
.000065 
.000060 
.000005 
.000075 
.000090 
.000075 
.000090 
.000090 
.000115 
.000120 
.000125 
.  000140 
.000225 
.000225 
.000260 

Ineh. 
0. 

Ineh, 
0. 

Initial  load. 

■                                               • 
• 

ToDAfle  strcnj^tTl. 

.000010 

.000010 

.000025 

.000015 

.000045 

.000020 

.000065 

,000020 

.000110 

.000645 

.000185 

.000076 

.000215 

.000030 

.000400 

.000185 

.000690 
.000885 

.000290 
.000195 

Fractured  4".5  from  neck.    Appearance,  granular. 
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12-INCH   B.   L.   RIFLED   MORTARS. 


No.  4GC1. 


Marks,  ^^%?^^« 
Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

LeDgth  of  stem,  23". 

Gauged  length,  20". 


Applie4  loads. 

Eloneatlon 
per  inch. 

Sncccssire 

elongAtion 

per  Inch. 

Permanent 
set. 

SnccMsivo 

permanent 

sot. 

Bemarka. 

Total. 

Per  Bqaare 
incn. 

Pound*. 

1.000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

28,450 

Pound*. 

1,000 

2.000 

8.000 

4.000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,450 

Inch. 
0. 

.000050 
.000100 
.  000150 
.000200 
.000250 
.  000305 
.  00035r> 
.000405 
.000460 
.000510 
.000560 

.ooo6:}0 

.000605 
.000750 
.  000810 
.000880 
.000950 
.001020 
.001100 
.001180 
.001265 
.001380 
.001495 
.001680 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000050 
.000055 
.000050 
.000050 
.000070 
.000065 
.000055 
.000060 
.000070 
.000070 
.000070 
.0C0080 
.000080 
.000085 
.000115 
.000115 
.000185 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  atrength. 

.......,,,,,* . 

.000010 

.000010 

.000040 

.000030 

.000045 

.000005 

.000060 

.000016 

.000090 

.000030 

.000105 

.000015 

.000150 

.000046 

.000210 

.000060 

.OOOIiOO 
.000425 

.000090 
.000125 

Fractured  ".45  from  neck.     Appearance,  granular;  coarse  stellar 
arrangement  on  one  side  of  fracture. 


12-INCH   B.    L.    RIFLED   MORTARS. 


i8y 


No.  103L 
Marks,  ^2MR^.TR. 

Length,  lO^.s! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  6'^ 


Applied  loads. 

sou 
icn. 


Total. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
.  7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
1«,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
81.000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
01,600 


Per  square 
inc 


PoundM. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18,000 
18»000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
:)0,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,600 


Compree- 

sion  per 

inch. 


Ineh, 

0. 

.00004 
.00006 
.00012 
.00016 
.00022 
.00026 
.00032 
.00036 
.00042 
.00046 
.00052 
.00056 
.00062 
.00068 
.00072 
.00078 
.00084 
.00090 
.00096 
.00104 
.00110 
.00118 
.00124 
.00132 
.00142 
.00152 
.00160 
.00172 
.00184 
.00200 
.00214 
.00232 
.00252 
.00286 
.00326 
.00356 
.00888 
.00434 
.00488 
.00532 
.00570 
.00626 
.00690 
.00748 
.00796 
.00836 
.00900 
.00072 
.01044 


SnooeAsive 

compres- 

sion  per 

inch. 


Ineh, 
0. 

.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00010 
.00010 
.00008 
.00012 
.00012 
.00016 
.00014 
.00018 
.00020 
.00034 
.00040 
.00030 
.00032 
.00046 
.00054 
.00044 
.00038 
.00056 
,00064 
.00058 
.00048 
.00040 
.00064 
.00072 
.00072 


Permanent 

net. 


Inch. 
0. 


8acceesive 

pennanent 

aet. 


Inch, 
0. 


0. 


.00002 


.00010 


.00020 


.00044 


.00120 


.00002 


.00008 


.00010 


.00024 


.00076 


00290 


,00516 


.00780 


.00170 


.00226 


.00264 


Bemarks. 


Initial  load. 


Ultimate  atrengtb. 


Failed  by  triple  flexure. 
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No.  1032, 


Marks,  12  Mjij^B, 

Length,  10".5. 
Diaineter,  I'M 20. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


AppHod  loads. 


Total. 


Pounda, 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
1A,000 
16,000 
17,000 
18,600 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
62,800 


Per  square 
iDCh. 


PaundM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
^26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,800 


Compres- 
sion por 
iiicn. 


Inch. 
0. 

.00004 
.00006 
.000J2 
.00016 
.00022 
.00026 
.00030 
.00036 
.0A)42 
.00048 
.00052 
.00058 
.00064 
.00070 
.00074 
.00078 
.00084 
.00092 
.00098 
.00104 
.00110 
.00118 
.00124 
.00132 
.00140 
.00150 
.00160 
.00170 
.00182 
.00200 
.  00210 
.002:U 
.00258 
.00292 
.00336 
.00358 
.00388 
.00436 
.00486 
.00550 
.00592 
.00648 
.00712 
.00782 
.00830 
.00872 
.00036 
.01026 
.01100 


Sucoes»ivo 
compres- 
sion per 
inch. 


Inch. 

0. 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.000C6 
.00006 
.00006 
.00004 
.000U6 
.00006 
.00006 
.00004 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.(MMIO 
.(H)010 
.00012 
.00018 
.00016 
.  00018 
.00024 
.00034 
.00014 
.00022 
.00030 
.00048 
.00050 
.00064 
.0OC42 
.00056 
.00064 
.00070 
.00048 
.00042 
.00064 
.00090 
.00074 


Permanent 

set. 


Inch, 
0. 


0. 


0. 


00004 


,00008 


.00020 


.00044 


.00124 


.00280 


.00548 


Socoesalve 

permanent 

set. 


Inch, 
0. 


,00004 


000O4 


.00012 


.00024 


.00080 


.00166 


.00634 


.00258 


.00286 


Seniarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1033. 


Length,  10".5'' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 


Total. 


Pounds, 
1,000 
2,000 
3,000 
4,000 
6,000 

e,ooo 

7.000 
8,000 
9,000 
10,000 
11,000 
13,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
10.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
20.000 
80,000 
81,000 
83,000 
83,000 
34.000 
85,000 
86.000 
87.000 
38.000 
30.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
40,000 
60,000 
62,580 


Per  square 
Inon. 


Povmds, 
1,000 
2.000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11.000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
31.000- 
82,000 
83,000 
'84,000 
86,000 
36.000 
37,000 
88,000 
39.000 
40.-000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50.000 
62.580 


ComproB- 

sionper 

inch. 


Ineh, 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00026 
.00032 
.00038 
.00044 
.00()48 
.00052 
.00066 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 

.00104 
.00110 
.00116 
.00124 
.00130 
.00138 
.00146 
.00154 
.00104 
.00174 
.00184 
.00198 
.00214 
.00284 
.00250 
.00276 
.00296 
.00324 
.00356 
.00398 
.00446 
.00476 
.00514 
.00556 
.00608 
.00650 
.00688 
.00724 
.00758 
.00782 


SaccesaiTc 

Gompreii- 

eiouper 

Inch. 


0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00094 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00014 
.00016 
.00020 
.00016 
.00026 
.00020 
.00028 
.00032 
.00042 
.00048 
.00030 
.00038 
.00042 
.00052 
.00042 
.00038 
.00036 
.00034 
.00024 


Permanont 
aet. 


Inch, 
0. 


0. 


.00002 


.00004 


.00008 


00014 


00032 


00080 


00200 


00382 


00640 


Suoo«iMive 

pennaiivnt 

aet. 


Inch, 
0. 


.00002 


00002 


00004 


.00006 


.00018 


.00048 


.00120 


.00182 


.00158 


Koiuarka. 


Initial  load. 


Ultimate  atrengtb. 


Pailed  by  triple  flexure, 


11)2  12-IHCU   U.   L.   BIFLED  MOETAE8. 

Body  Ko.  13.     (Extra  disk  Irom  second  casting.) 
No.  4670. 

Marks,  ""b\'7"' 
I>iameter,  l".12ff. 
Sectional  area,  1  square  iiicli. 
Length  of  stem,  23". 
Ganged  length,  20". 


laua. 

""■.X" 

iwrlnoi,.     '^ 

;=" 

'•-""■' 

wt. 

KsmukB. 

Is' 

8.000 

!:S 

^ooo 

si  000 
s.ouo 

10,U00 

11.000 
nlooo 

1»,000 

lo^ooo 

17,000 

aoiooo 
i-,!|ooo 

13,000 

jsiioo 

PoiHUb. 

5.000 
fl.OOO 

•,000 

12.000 

10,000 

lis 
II 

2s!ooo 

28,100 

•  OOOOM 
ioOOLOO 

!00il33!i 
.DOlGWi 

!ooooos 
!ooosM 

ioOlttM 

ftwA. 

OOOOU 

000050 

OOOOM 

000065 

oooew 

OOOOTO 

000005 

OOUOSG 

oooow 

Jncft. 
0. 

0. 

Tonsllo  strenKUi. 

.oooois 

.000015 

.000010 

. OOOOM 

.000066 

.000016 

.OOOOM 

.0000*5 

.oooiis 

.oooois 

.000100 

.000015 

.00OS56 

.000005 

.000300 

.000105 

,0005*5 
.OOVTW 

.oooiss 

Fractured  2".d  from  neck.    Appeai-anc«,  graoular. 
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No.  1040. 


Length,  10''.5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loads. 


Total. 


Povndt. 

1,000 
2,000 
3,000 
4,000 
5.000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 

i:i,ooo 

13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 

2:1,000 

24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
65,480 


Per  square 
incD. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
U,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
OS,  410 


Coropres- 

sion  per 

incn. 


Inch. 
0. 
.00006 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
.00044 
.00050 
.00054 
.00060 
.00064 
.00072 
.00076 
.00082 
.00088 
.00096 
.00103 
.00108 
.00114 
.00122 
.00130 
.  00136 
.00144 
.  00152 
.00160 
.00170 
.00184 
.00196 
.00208 
.00222 
.00242 
.00270 
.00290 
.00312 
.00348 
.00386 
.00428 
.00470 
.00508 
.00558 
.00616 
.00654 
.00708 
.00752 
.00810 
.00850 
.00933 


Suoceeaive 

oomprve- 

sinn  per 

iuch. 


0. 
.00006 
.00004 
.00004 
.0OGO4 
.00006 
.OOU04 
.00001 
.00U06 
.00006 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00014 
.00012 
.00012 
.00014 
.00020 
.00028 
.00020 
.00022 

.ooo:m 

.00038 
.00042 
.00042 
.00038 
.00060 
.00058 
.00038 
.00054 
.00044 
.00058 
.00040 
.00082 


Pcmianont 
sot. 


Inch. 
0. 


0. 


.00003 


.00004 


.00008 


.00018 


.00010 


.00096 


.00380 


.00426 


.00670 


Sucoossive 
Iieminnent 
svt.« 


Inch, 
0. 


Bemarka. 


Initial  load. 


.00002 


.00002 


.00004 


.00010 


.00022 


.00066 


.00134 


00196 


,00244 


Ultimate  ntrength. 


Failed  by  triple-flexure. 
H.  Ex.  43 ^13 


n 
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No.  1041. 

Marks,  ^^^bSJ^ 
Length,  10".5. 
Diameter,  I'M 29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applii 

m1  loads. 

Per  snnaro 
iucji. 

Coiripres- 
sioii  per 

iuch. 

• 

Saoccssive 

com  pros* 

siou  nor 

incn. 

Permanent 
set. 

SoocessWe 

permanent 

set. 

Remarks. 

Total. 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5.006 
0,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13, 000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30, 000 
31,000 
32.000 
33,000 
84,000 
35,  000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
04,460 

Pounds. 
1,IM)0 
2,000 
3.000 
4,  (KM) 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000  ■ 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23, 000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,  000 
31,000 
32,000 
33,000 
84,000 
35,000 
86, 000 
87,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,  mx) 
64,400 

Inch. 

0. 
.00004 
.00010 
.00014 
.  00020 
.00026 
.00030 
.00034 
.00040 
.00046 
.00050 
.OOOM 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00096 
.00102 
.00108 
.00114 
.00122 
.00130 
. 00138 
.00146 
.00152 
.00162 
. 00172 
.(H)188 
.00204 
.00216 
. 00232 
. 00252 
.00282 
.  00308 
.00334 
.00368 
.00412 
.00468 
.00512 
.00550 
.00604 
.00636 
.00694 
.00746 
.00784 
.00848 
.00908 
.00962 

Inch, 

0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.  OIKMW 
.00008 
.00006 
.  0(MM)6 
.00006 
.00006 
.  0(X)08 
.00008 
.00008 
.00008 
.00006 
.00010 
.00010 

.  .00016 
.00016 
.00012 
.00016 
.00020 
.00030 
.00026 
.00026 
.00034 
.00044 
.00066 
.00044 
.00038 
.00054 
.00032 
.00058 
.00052 
.00038 
.00064 
.00060 
.00054 

Inch. 
0. 

Inch. 
0. 

InlUal  load. 
Ultimate  strength. 

.00002 

.00002 

.00004 

.00002 

.00008 

.00004 

.00014 

.00006 

.00028 

.00014 

.00050 

.00022 

.00116 

.00066 

.00272 

.00156 

.00472 

.00200 

.00710 

.00238 

............ 

Failed  by  triple  flexuro 
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Body  No.  14. 


No.  4598. 


Marks,  12  MRpTE, 

Diameter,  1".129. 
Sectioual  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

ElooKfttion 
per  inch. 

Sucoesslvo 

I'ennanont 

Wit. 

Succesiiive 

peruianent 

set. 

Remarks. 

ToUl. 

Per  8qaarc 
iDch. 

Pounds. 

1.000 

2.000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

2:1,000 

24,000 

28,160 

elon  •nation 
per iuch. 

Pounds. 

1.000 

2.000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

0,000 

10,000 

11,000 

12, 000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

28,160 

Inch. 

0- 

.000060 
.000105 
.000165 
.000230 
.000*^00 
.000345 
.000405 
.000460 
.000325 
.000505 
'.000665 
.000740 
.000825 
.0(H)000 
.000090 
.001085 
.001200 
.001325 
.001450 
.001610 
.001800 
.002125 
.002350 

Inch. 
0. 

.000050 
. 000055 
.000060 
.000065 
.000060 
.000055 
.000060 
.000055 
.000065 
.000070 
.000070 
.000075 
.000085 
.000075 
.000090 
.000095 
.000115 
.000125 
.000125 
.000160 
.000190 
.000325 
.000225 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  stren^tli. 

0. 

.000025 

.000026 

.000045 

.000020 

.000075 

.000030 

.000105 

.000035 

.000185 

.000080 

.000300 

.000115 

.000500 

.000200 

.000850 

.000350 

Fractured  at  middle  of  stem.    Appearance,  uniform,  granular. 
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No.  451>0. 

Marks, »« mRu t k, 

Diameter,  l".i29. 
Sectional  area,  1  square  iuch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  Inch. 

Sncoesnive 

donation 

I>er  inch. 

Pomiancut 
sot. 

Successive 

Total. 

Per  sqaare 
iucn. 

permanent 
set. 

Pounds. 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15, 000 

16,000 

17, 000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

25,020 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,020 

Inch. 
0. 

.000055 
.000105 
.000150 
.000200 
.000260 
.000325 
.000385 
.000140 
.000495 
.000555 
.000610 
.000670 
000740 
.000810 
.000885 
.000066 
.001000 
.001150 
.001275 
.001400 
001550 
.001740 
.001915 
.002240 

Inch. 
0. 

.000055 
.000050 
.00(NM5 
.000050 
.000000 
.000065 
.000060 
.000055 
.000055 
,000060 
.000055 
.000060 
.000070 
.000070 
.000075 
.000080 
.000005 
.000090 
.000125 
.000125 
.000150 
.000190 
. 000175 
.000326 

Inch. 
0. 

Inch. 
0. 

laitialload. 
Tensife  strength. 

0. 

....     •  .... 

.000040 

.000040 

.000050 

.000010 

.000080 

.000030 

.000100 

.000020 

.000160 

.000060 

.000350 

.000090 

.000^75 

.000125 

.000610 
.000850 

.000336  4 
.000240 

Fractured  at  middle  of  stem.    Appearance,  granular. 
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No.  1007. 

Marks,  ^2^^;^^ 
Length,  10"  .1 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20.000 
21,000 
22,000 
23,000 
24,000 
26,000 
28.000 
27,000 
28,000 
29,000 
30.000 
81,000 
32,000 
83,000 
34,000 
85,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
60,300 


Per  square 
inch. 


Pounds, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
81,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60,800 


OuBprae- 

sion  per 

inch. 


0. 

.00008 
.00014 
.00020 
.00026 
.00034 
.000:)8 
.00042 
.00050 
.00054 
.00060 
.00068 
.00072 
.00080 
.00086 
.00002 
.00008 
.00106 
.00114 
.00120 
.00128 
.00134 
,.00140 
.00152 
.00156 
.00172 
.00182 
.00190 
.00204 
.00218 
.00234 
.00248 
.00206 
.00282 
.00814 
.OOS.'M 
.00390 
.00420 
.00472 
.00602 
.00570 
.00604 
.00652 
.00700 
.00770 
.00848 
.00886 
.00930 
.01030 
.01120 


Siiecciif>ive 

coroptiM- 

siont)^ 

incn. 


Inch. 
0. 

.00008 
.00006 

.00006 
.00006 
.00008 
.00004 
.00004 
.00008 
.00004 
.00006 
.00008 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.TXKMM 
.00006 
.00012 
.00006 
.00014 
.00010 
.00008 
.00014 
.00014 
.00016 
.00014 
.00018 
.00016 
.00032 
.00040 
.00036 
.00030 
.00052 
.00080 
.00068 
.00034 
.00048 
.00048 
.00070 
.00078 
.00038 
OMUA 

.00100 
.00060 


PennaneBt 


Inch. 
0. 


00002 


.00008 


00014 


00020 


00034 


,  00072 


00142 


00202 


00630 


00640 


Sooceaai-v* 

pennaaeDt 

set. 


Inch. 
0. 


00002 


00006 


.00006 


00006 


.00014 


00038 


00070 


.00150 


.00288 


Eemarka. 


Initialload. 


.00810 


Uttimite  «trexigt1i. 


Failed  by  triple  flexure. 
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BTo.  1008. 


Marks,  ^^Vi*J^ 
Length,  10".6. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  6". 


Applied  loads. 

Compres* 

sioD  per 

inch. 

Suocensive 

compret- 

siouper 

incL 

Permanent 

Mt 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,0<K) 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,  (KX) 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
59,100 

Foundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80.000 
81,000 
82,000 
33,000 
84.000 
35.000 
30,000 
37,000 
38, UOO 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
59,100 

Inch, 
0. 

.00006 
.00010 
.00016 
.00022 
.00028 
.00034 
.00038 
.00042 
.00050 
.00054 
.00058 
.00064 
.00070 
.00076 
.00084 
.00090 
.00096 
.00102 
.00110 
.00114 
.00122 
.00132 
.00188 
.00148 
.00158 
.00166 
.00178 
.00192 
.00204 
.00224 
.00238 
.00258 
.00284 
.00326 
.00360 
.00382 
.00418 
.00466 
.00544 
.00594 
.00634 
.00690 
.00760 
.00814 
.00880 
.00950 
.01036 
.01138 
.01260 

Inch. 
0. 

.00006 
.00004 
.00006 

.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00010 
.00006 
.00010 
.00010 
.00008 
.00012 
.00014 
.00012 
.00020 
.00014 
.00020 
.00026 
.00042 
.00034 
.00022 
.00036 
.00048 
.00078 
.00050 
.00040 
.00056 
.00070 
.00054 
.00066 
.00070 
.00086 
.00102 
.00122 

Inch. 
0. 

Inch. 
0. 

iDidal  load. 

/ 

Ultimate  strengtli. 

0. 

.00006 

.00006 

.00012 

.00006 

.00014 

.00002 

« 

.00028 

.00014 

.00062 

.00034 

.00150 

.00088 

.00356 

.00206 

.00578 

.00228 

.00990 

.00412 

Failed  by  triple  flexure. 
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No.  1009. 

Length,  10".6' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


I       Applied  loads. 


Total. 


Poumdi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
38,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
67.600 


Per  square 
inch. 


PoundM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34.000 
35.000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
57,600 


Compres- 

Hion  per 

inoh. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00026 
.00030 
.00034 
.00010 
.00046 
.00052 
.00058 
.00064 
.00070 
.00674 
.00082 
.00088 
.00094 
.00102 
.00110 
.00120 
.00126 
.00132 
.00140 
.00162 
.00164 
.00172 
.00184 
.00196 
.00214 
.00232 
.00250 
.00276 
.00304 
.00334 
.00376 
.00414 
.00444 
.00480 
.00544 
.00592 
.00646 
.00602 
.00744 
.00786 
.00876 
.00906 
.00930 
.00960 
.00984 


Successive 

coraprea- 

sion  per 

inco. 


Inch. 

0. 

.00004 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00008 
.00010 
.00006 
.00006 
. 00003 
.00012 
.00012 
.00008 
.00012 
.00012 
.00018 
.00018 
.00018 
.00026 
.00028 
.00030 
.00042 
.00038 
.00030 
.00036 
.00064 
.00048 
.00064 
.00046 
.00052 
.00042 
.00090 
.00030 
.00024 
.00080 
.00024 


Permanent 
set. 


Inch, 
0. 


.00002 


SncccsRive 

permanent 

set. 


JtmA. 
0. 


.00002 


.00004 


.00002 


.00008 


.00004 


.00014 


.00006 


.00030 


.00064 


.00150 


.00350 


.00556 


.00734 


.00016 


.00034 


.00092 


.00194 


.00206 


.00178 


Remarks. 


Initial  load. 


Ultimate  strength. 


Eailed  by  triple  flexure. 
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Body  Ko.  14  (second  casting). 

No.  4666. 

Marks,  12  i^Rf-TR. 

Diameter,  l''!i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loadg. 

Mon^tioxi 
per  inch. 

SacoeMive 

elongation 

per  inch. 

Pormanent 
set. 

Snccesslve 

permanent 

sou 

BemarVs. 

TotaL 

Per  sqnare 
incD. 

Pmrndt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,120 

Poundi. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.120 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000260 
.000315 
.000365 
.000425 
.000495 
.000560 
.000610 
.000680 
.000750 
.000830 
.000910 
.001000 
.001100 
.001210 
.001325 
.001490 
.001650 
.001850 
.002050 
.002350 

Inch. 
0. 
.000050 
.000050 
.000050 
.000050 
.000060 
.000055 
.000050 
.000060 
.000070 
.000056 
.000060 
.000070 
.000070 
.000080 
.000080 
.000090 
.000100 
.000110 
.000115 
.000166 
.000160 
.000200 
.000200 
.000300 

Ineh. 
0. 

InOk. 
0. 

Initial  load 
Tensile  streaeth. 

0. 

.000025 

.000025 

.000036 

.000010 

.000066 

ooeoao 

.000100 

.006045 

.000160 

.000060 

.000255 

.  0M0O5 

.000445 

.000190 

.000605 
.000900 

.006360 
.000205 

Fractured  5".5  from  neck.    Appeanmce,  grsmnlar. 
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No.  4G67. 


Marks,  "^m\^.,^^       i 
Diameter,  l".i29. 
Sectional  area,  1  sqaare  inclu 
Length  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loads. 

Elongation 
per  mok. 

SnocoMive 

«longatiou 

per Inoh. 

PemuHi«Bt 
set. 

SnoewalTB 

permaiMint 

aei. 

Bemarka. 

Total. 

Per  sqnare 
iBoh. 

p€wndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,100 

Pounds, 

1,000 

2,000 

3,000 

4,000 

6,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,100 

Inch. 
0. 

OOOOfiO 
.000100 
.000160 
.000200 
.000250 
.000300 
.000355 
.000405 
.000480 
.000520 

000600 
.000850 
.000705 
.000775 
.000860 
.000910 
.001000 
.001090 
.001190 
.001295 
.001410 
.001560 
.001720 
.001900 

0. 

000050 
.000060 

.000060 
.000050 
.000060 
.000050 
.000056 
.000050 
.000055 
.000060 
.000070 
.000080 
.000055 
.000070 
.000075 
.000060 
.000090 
.000090 
.000100 
.000105 
.000115 
.000160 
.000160 
.000180 

Inch, 
0. 

Inek. 
0. 

Initial  laad. 
Tonalle  atrCTinrfh. 

0. 

.000026 

.000025 

.090045 

.000080 

•.090090 

.000086 

.000080 

.090036 

.000125 

.080940 

.000195 

.000070 

.000800 

.000106 

.000455 

.090155* 
.080140 

Fractured  10"  from  neck.    Appearanoe,  granular. 
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No.  1034. 


Length,  W.5. 
Diameter,  1".120. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loads. 

Compre8> 

sion  per 

iucn. 

SacceHsive 

oompree* 

sioQ  por 

inon. 

Permanent 
set. 

Saccesaive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

PoundM. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60.900 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12.000 
13,000 
,14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,  000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
60,900 

Ineh. 

a 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
.00044 
.00050 
.00054 
.00060 
.00064 
.00070 
.00076 
.00082 
.00086 
.00092 
.00098 
.00106 
.00112 
.00120 
*  00128 
.00140 
.00146 
.  00152 
.00162 
.00174 
.00188 
.00204 
.00220 
.00244 
.00270 
.00292 
.00326 
.00356 
.00398 
.00430 
.00478 
.00544 
.00580 
.00624 
.00682 
.007:<4 
.00782 
.00826 
.00858 
.00918 
.00972 

Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00012 
.00006 
.00006 
.00010 
.00012 
.00014 
. 00U16 
.00016 
.00024 
.00026 
.00022 
.00034 
.00030 
.00042 
.00032 
.00048 
.00066 
.00036 
.00044 
.OOO.'W 
.00U52 
.00048 
.0(MM4 
.00032 
.00060 
.00054 

Inch. 

0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

1 

.00006 

.00004 

.00010 

.00004 

.00022 

.00012 

.00040 

.00024 

.00124 

.00078 

.00284 

.00160 

.00508 

.00224 

.00720 

.00212 

Failed  by  triple  flexure. 
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ITo.  1035. 


Length,  10''.5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inclu 
Gauged  length,  b". 


Applied  loads. 


Total. 


Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
84,000 
85,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,780 


Per  Miuare 


fwnia 
icn. 


inc 


Pound$. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
61.780 


Comprea- 

sion  per 

incli. 


Inch. 

0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00032 
.00030 
.00042 
.00046 
.00052 
.00058 
.00064 
.00068 
.00074 
.00080 
.00086 
.00092 
.00096 
.00106 
.00112 
. 00118 
.00124 
.00132 
. 00142 
.00150 
.00100 
.00172 
.00186 
.  00208 
.00224 
.  00242 
.00268 
.00300 
.00342 
.00378 
.00418 
.00458 
.00520 
.00562 
.00020 
.00654 
.00710 
.00814 
.00848 
.00888 
.  00952 
.01028 
.01108 


SnooesalTo 

compies- 

eion  per 

inco. 


Inch, 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.U0006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.  00010 
.00008 
.00010 
.00012 
.00014 
.00022 
.00016 
.00018 
.00026 
.00032 
.00042 
.00030 
.00040 
.000*0 
.00062 
.00042 
.  00058 

.  ooo:f4 

.  00050 
.00104 
. 00034 
.  00040 
.00064 
.00076 
.00080 


Permaneiit 
aet. 


Inch. 
0. 


Saoceasivo 

permanent 

aet. 


Indi. 
0. 


Bomarks. 


Initial  load. 


0. 


0. 


.00004 


.00010 


.00004 


.00006 


.00020 


.00068 


.00134 


,00320 


00584 


,00848 


, 00010 


00048 


00066 


.00192 


.00258 


.00264 


Ultimate  gtroBgtli. 


Failed  by  triple  flexure. 
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'So.  1036. 
Marks,  12  \R^^t  e, 

Length,  10''.5." 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Ain[>lled  loadH. 


Total. 


Pottnda, 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20.000 
30,000 
31,000 
82,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38, 0(H) 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
69,000 


Per  square 
incn. 


Poundi. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89.000 
40,000 
41,009 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
69,000 


Compres- 
sion per 
incB. 


Intk. 

0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00028 
.00032 
.00036 
.00042 
.00048 
.00052 
.00058 
.00062 
.00066 
.00074 
.00080 
.00086 
.00092 
.00006 
.00104 
.00110 
.00118 
.00124 
.00132 
.00140 
.00150 
.00158 
.00168 
.00184 
.00202 
.00220 
.00236 
.00258 
.00284 
.00320 
.00360 
.00392 
.00440 
.00516 
.00502 
.00602 
.00664 
.00728 
.00790 
.00840 
.00880 
.00036 
. 01016 
.01092 


Snocessive 

coropres- 

sionpw 

incQ. 


Ineh. 

0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.0U004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00008 
.00010 
.00016 
.00018 
.00018 
.00016 
.00022 
.00026 
.00036 
.00040 
.00032 
.00048 
.00076 
.00046 
.00040 
.00062 
.00064 
.00062 
.00050 
.00040 
.00056 
.00080 
.00076 


Permanent 

set. 


Jn«IL 
0. 


0. 


.00002 


00004 


.OOOOB 


.00018 


.00046 


00118 


00322 


,00566 


008^6 


Siic4^ons{7e 

permaaeiit 

set. 


Ineh. 
0. 


,00002 


.00002 


.00004 


.00010 


.00028 


.00072 


.00204 


.00244 


.00270 


Initial  kMid. 


IJltiiBftte  strength. 


Failed  by  triple  flexure. 


f 
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Body  No.  15. 


206 


Ko.46ai. 


Marks,  ^VP,^^ 
Diameter,  l''.i29. 

SectionsJ  area,  1  square  inch. 

Length  of  stem,  23". 

Gauged  length,  20". 


Applied  loads. 

Elonf:ation 
per  inch. 

Snoceesive 

elongntioQ 

per  ineh. 

PcnnAnexit 
set. 

SuocoMive 

permanent 

set. 

Inch. 
0. 

Bemarks. 

Total. 

Per  sqaare 
inoh. 

Povnds. 

1,000 

2,000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16.000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,690 

P<mnd». 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25^690 

Inch. 
0. 

.000055 
.000105 
.000160 
.000215 
.000280 
.000340 
.000405 
.000475 
.000540 
.000615 
.000700 
.000780 
.000850 
.000950 
.001045 
.001155 
.001290 
.001435 
.001600 
.001775 
.002000 
.002:{00 
.002650 

Jneh. 
0. 

.000055 
.000050 
.000055 
.000055 
.000065 
.000060 
.000065 
.000070 
.000065 
.000075 
.000085 
.000080 
.009070 
.  001)100 
.000095 
.000110 
.000135 
.000146 
.000165 
.000175 
.000225 
.000300 
.000350 

Ineh. 
0. 

rnRinI  h»d. 



0. 

.000040 

.000040 

.000065 

.000025 

.000105 

.000040 

.000160 

.000055 

.000250 

.000090 

.000415 

.000165 

.000605 

.000250 

.001150 

.000485 

Tennlle  strongth. 

. 

Fractured  3^"  from  neck.    Appearance,  granular,  with  coarse  stellar 
arrangement. 
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No.  4605. 

Marks,  ^V*.'^^^ 
Diameter,  l".i29. 

Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  loads. 

EIoDcation 
per  inch. 

SacccAAiye 

elongation 

perlnoh. 

FormaDent 
aot. 

SnociMRive 

Remarks. 

Totjil. 

PeraquAro 
incn. 

permaneDt 
sot. 

Poundi. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23.000 

24.000 

25,000 

Poundi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Inch. 
0. 

.000055 
.000105 
.000155 
.000210 
.000260 
.000315 
.000375. 
.000440 
.000505 
.000565 
.000630 
.000605 
.000760 
.000840 
.000915 
.001000 
.001100 
.001200 
.001320 
.001490 
.001655 
.001825 
.  002100 
.002400 

Inch. 
0. 

.000065 
.000050 
.000050 
.000055 
.000050 
.000055 
.000060 
.000065 
.000065 
.000060 
.000065 
.000065 
.000065 
.000080 
.000075 
.C00085 
.000100 
.000100 
.000120 
.000170 
.000165 
.000170 
.000275 
.000300 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000025 

.000025 

.000045 

.000020 

.  00U055 

.000010 

.000095 

.000040 

.000155 

.000060 

.000240 

.000085 

.000420 

.000180 

.000705 

.000285 

1 

Fractured  9J"  from  neck.    Appearance,  uniform^  granular. 
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No.  1013. 

Marks,  "^#^4..^^ 
Length,  10".5' 
Diameter,  1".129.  • 

Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,0U0 
4.000 
5,000 
6.000 
7,000 
8,000 
9.000 
10.0UO 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22.  CK) 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
66,550 


Persqaare 
incii. 


jpoundi, 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
80,000 
81,000 
32.000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
56,650 


Compres- 
sion per 
inch. 


IneK 
0. 

.00004 
.00008 
.00012 
.00016 
.00024 
.00028 
.00034 
.00038 
.00044 
.00052 
.00058 
.00066 
.0OU70 
.00f;78 
.00084 
.00090 
.00096 
.00104 
.00112 
.00118 
.C0128 
.00138 
.00148 
.00158 
.00170 
.00182 
.  00192 
.00204 
.00224 
.00240 
.00264 
.00284 
.00310 
.00344 
.00376 
. 00124 
.00406 
.00500 
.00550 
.00600 
.00644 
.00672 
.00760 
.00792 
.00840 
.00868 
.00896 
.00910 
.00930 


Saooeesive 

oompree- 

sion  per 

inch. 


Ineh, 
0. 

.00004 
.00004 
.00004 
.00004 
.00008 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.0()0U8 
.00004 
.0OOU8 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00010 
.00010 
.00010 
.00012 
.00012 
.00010 
.00012 
.00020 
.00016 
.00024 
.00020 
.00026 
.00034 
.00032 
.  00048 
.00042 
.00036 
.00050 
.00050 
.00044 
.00038 
.00088 
.00032 
.00048 
.00028 
.00028 
.00014 
.00020 


Permanent 
set. 


Itieh. 

0. 


Snccessive 

permanent 

set. 


IneK 

0. 


.(10004 


.00008 


.00014 


.00028 


.00004 


.00004 


.00006 


.00014 


.00064 


.00160 


.00340 


.00550 


.00684 


.00036 


.00096 


.00180 


.00210 


.00134 


Bonarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1014. 

Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
2a  000 
27,000 
28,000. 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,580 


Per  sauore 
incn. 


Pounds. 
1,«00 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
97,680 


CSomprea- 

sion  per 
incn. 


Inch. 

0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00030 
.00034 
.00040 
.00048 
.00054 
.00058 
.00064 
.00068 
.06074 
.00080 
.00086 
.00004 
.00102 
.00108 
.00114 
.00124 
.00130 
.00140 
.00152 
.0G160 
.00174 
.00182 
.00194 
.00212 
.00228 
.00252 
.00284 
.00310 
.00836 
.00376 
.00420 
.00460 
.00510 
.00576 


.00724 
.00814 
.00900 
.00960 
.01040 
.01120 
.01230 
.01400 


SucceftBive 

oomproB- 

alonper 

incn. 


Inch. 
0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00010 
.00006 
.00010 
.00012 
.00008 
.00014 
.00008 
.00012 
.00018 
.00016 
.00024 
.00082 
.00026 
.00026 
.00040 
.00044 
.00040 
.00060 
.00066 
.00054 
.00054 
.00040 
.00090 
.00086 
.00060 
.00080 
.00080 
.00110 
.  00170 


Permanent 
aet. 


Inch. 
0. 


a 


.00004 


.00008 


.00012 


.03026 


.00060 


.00164 


.00370 


.00670 


.0U2O 


Saocefi^lYe 

permanent 

aet. 


Inch. 


.06004 


.00004 


.00004 


.00014 


.00032 


.00104 


.00206 


.00300 


IniUalload. 


.00450 


intimate  strength. 


Failed  by  triple  flexure. 
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No.  1015. 


Length,  10".o! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11.000 

ia,uoo 

13,000 
14.000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.0(H) 
40,000 
50,000 
55,680 


Persqnare 


Bonn 


iac 


Pintnds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
55,680 


Compres- 
sion per 
iuon. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.00028 
.00032 
.00038 
.00046 
.00(150 
.00054 
.00060 
.00066 
.00072 
.00078 
.00086 
.00092 
.00008 
.00104 
.00112 
.00116 
.00124 
.00132 
.00144 
.00154 
.00162 
.00ir2 
.00184 
.00196 
.00214 
.00232 
.00254 
.00278 
.00300 
.00344 
.00380 
.00430 
.00472 
.00514 
.00568 
.00630 
.00678 
.00750 
.00824 
.00884 
.00054 
.01024 
.01120 
.01202 


Successive 
compres- 
sion per 
inch. 


Ineh. 

0. 

.00004 
.00004 
.00004 
.00004 
.00006 
.00000 
.00004 

.ooo(;6 

.00008 
.00004 
.00004 
.00006 
.  00006 
.00006 
.00006 
.0000.^ 
. 00006 
.00006 
. OUOOO 
.00008 
.00004 
.09008 
.00008 
.00012 
.00010 
.00008 
.00010 
.  00012 
.00012 
.00018 
.00018 
.00OJ2 
.00024 
.00022 
.OOOU 
.00036 
.00050 
.00042 
.00042 

.ooo:>4 

.00062 
.00048 
.00072 
.00074 
.00060 
.00070 
.00070 
.00104 
.00062 


I  I 

i>^M«.n»n4   Successive  i 
Permwient,  permanent 

•®'-  set. 


/ncA. 
0. 


0. 


ReniarkB. 


Inch. 
0. 


Initial  load. 


._     I 


.00004 


.00004 


.00000 


.00002 


.  00010 


.00014 


00022 


.00012 


00048 


.00020 


00124    ,        .00076 


003*20 


.00196 


00590 


00270 


00944 


00354 


Ultimate  strength. 


Failed  by  triple  flexure. 
H.  Ex.  43 ^14 
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12-INCH  B.    L.  RIFLED  MORTARS. 

Body  Ko.  15  (second  casting). 


Ko.  4C68. 


Marks,'2MR^jR.' 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loadA. 

Elonfrntion 
per  luch. 

SucfOHsive 

Permanent 
Bet. 

Snceeseive 

Bemarka. 

•Total, 

Per  Mnare 
incQ. 

elonpition 
per  iiicta, 

permanent 
set. 

P(nmd». 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23.000 

24,000 

25.000 

27,120 

Poimdt. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17,000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

34.000 

25,000 

27,120 

Inch, 
0. 

.000050 
.000100 
.000155 
.000205 
.000260 
.000320 
.000390 
.000445 
.000500 
.000560 
.000630 
.000700 
.000770 
.000850 
.000925 
.001010 
.001110 
.  001215 
.001340 
.001485 
.001625 
.001825 
.002040 
.002350 

Jneh, 

0. 
.000090 
.000050 
.  00(N»56 
.000050 
.000055 
.000060 
.000070 
.000055 
.000055 
.000060 
.000070 
.000070 
.000070 
.000080 
.000075 
.000085 
.000100 
.000105 
.000125 
.  00014.'' 
.000140 
.000200 
.000215 
.000310 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

TenaUe  strength. 

.000010 

.000010 

............ 

.000040 

.000030 

.000050 

.000010 

.000090 

.000040 

.000110 

.000020 

.000190 

.000080 

.900290 

.000100 

.000450 

.000160 

.000700 
.000900 

.000250 
.000200 

Fractured  3".6  from  neck.    Appearance,  granular. 


•12-INCH    B.   L.    RIFLED   MORTARS, 

No.  4669. 

Diameter,  l".i29. 
SectioDal  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20*'. 
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Applied  loads. 

Elongation 
per  inch. 

Sncoeagive 
eloneation 
per  ii\oh. 

Permanent 
set. 

SucceiMive 

Bomarks. 

Total. 

Per  8(1  uare 
incn. 

permanent 
set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

89,060 

Pounds. 

1,000 

2,000 

3,000 

4«000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

20,050 

Inch. 
0. 
.000060 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000450 
.000510 
.000560 
.000635 
.000700 
.000755 
.000820 
.000900 
.000080 
.001060 
.001145 
.001255 
.001360 
.001500 
.001650 
.001825 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000075 
.000065 
.000055 
.000065 
.000080 
.000080 
.000080 
.000085 
.000110 
.000105 
.000140 
.000150 
.000175 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  stren^h. 

0.- 

.000015 

.000015 

.000040 

.000025 

.000050 

.000010 

.000090 

.000040 

.000115 

.000025 

.000180 

.000065 

.000265 

.000085 

.000420 
.0U0550 

.000155 
.000130 

Fra<}tured  2'M  from  neck.    Appearance,  granular. 
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12-INCH   B.    L.    RIFLED   MOETAUS.' 


Ko.  1037. 


Mai-k8,^^Vi:.  ^ 
Length,  10".6. 

Diameter,  1".129. 

Sectional  area,  1  Hquare  inch. 

Gauged  length,  6". 


Applied  loadg. 


Total. 


PoundM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12. 000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
84,000 
85.000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40.000 
50,000 
61,650 


Per  Bouare 


BOU 

icli. 


inc 


Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
-37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,660 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00034 
.00040 
.00046 
.00052 
.00056 
.00060 
.00066 
.00072 
.00076 
.00082 
.00088 
.00094 
.00102 
.00108 
.00114 
.00122 
.00130 
.00ld6 
.00144 
.00154 
.00166 
.00176 
.00190 
.00210 
.00226 
.00244 
.00272 
.00302 
.00340 
.00370 
.00412 
.00456 
.00504 
.00550 
.00590 
.00632 
.00683 
.00760 
.00806 
.00640 
.00888 
.00946 
.01002 


Sncce«»iTe 

coniprea- 

eion  per 

iucn. 


Inch. 
0. 
.00004 
.00004 
.OOOOi 
.00UU6 
.  001K)6 
.00006 
.001)04 
. 00006 
. 00006 
.  0i.'006 
.000<)4 
.  0(NK)4 
.out  06 
.00006 
.00004 
.  000.:6 
. 00000 
. 00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00010 
. 00012 
.00010 
.00014 
.C0020 
.00016 
.00018 
.00028 

.  ooo:<o 

.00038 
.00030 
.00042 
.00044 
.00048 
.00046 
.00040 
.00042 
.00050 
.00068 
.00056 
.00034 
.00048 
.00058 
.  00056 


Permanent 
set. 


Inch. 
0. 


0. 


00004 


00006 


00010 


00022 


.00050 


.00134 


003Qfi 


,00624 


.00748 


Successive 

perxuaueut 

set. 


Ineh. 

0. 


,00904 


.00002 


.00004 


00012 


.00028 


.00084 


.00172 


Kemarka. 


Initial  load. 


.00218 


.00224 


Ultimate  strength. 


Failed  by  triple  flexure. 


12-INCH   B.    L.    RIFLED    MORTARS, 
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No.  1038. 
Marks,  12  M^R^TR, 

Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  Icwde. 


TotaL 


Poundt. 
1,000 
2.000 
3,U00 
4,000 
5,000 

e.000 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
80,000 
31,000 
32,000 
33.000 
84,000 
36,000 
86,000 
87,000 
38,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,660 


Per  squAre 
inch. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
82,000 
83,000 
34,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
46.000 
47,000 
48,000 
49.000 
60,000 
61,660 


Compres- 

eloQ  per 

inca. 


Inch. 

0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00036 
.00042 
.00050 
.00054 
.00060 
.00064 
.00070 
.00076 
.C0082 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00128 
.00134 
.00144 
.00152 
.00164 
.00174 
.00196 
.00212 
.00230 
.00246 
.00264 
.00296 
.00324 
.00374 
.00412 
.00472 
.00620 
.00564 
.00612 
.00654 
.00712 
.00774 
.00832 
.00692 
.00946 
.01000 
.01060 


Sacceenive 

coinpros- 

Bion  per 

incn. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00000 
.00004 
.00004 
.000)4 
.00006 
.00008 
.00004 
.00006 
.00004 
.00(H)6 
.00006 
.00J06 
.00006 
. 00006 
.00006 
.00008 
.00004 
.000U8 
.00008 
.00000 
.00010 
.00008 
. 00012 
.00010 
.00022 
.00016 
.00018 
.00016 
.00018 
.00032 
.00028 
.00050 
.00038 
.00060 
.00048 
.00044 
.00048 
.00042 
.00058 
.00062 
.00058 
.1)0060 
.00054 
.00054 
.00060 


Permauent 
set. 


Ineh. 

0. 


0. 


00002 


OOOOO 


00010 


.00022 


.00060 


.00130 


.00326 


00576 


00802 


SnoceMive 

permanent 

set. 


Ineh, 
0. 


00002 


00004 


.00004 


.00012 


.00038 


.00070 


.00196 


.00250 


.00226 


Bemarka. 


Initial  load. 


Ultimate  atrength. 


Failed  by  triple  flexure. 


212 


12-INCH   B.    L.    RIFLED   MORTARS.* 


No.  1037. 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 

Comprea- 

siou  per 

inch. 

Snoce8BiTe 

compres- 

Bion  per 

inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  sanare 
incn. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10, 000 
11,000 
12,000 
13,000 
14, 000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31, 000 
32,000 
83,000 
34,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
40.000 
50,000 
61,650 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
-37,000 
38,000 
89.000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,650 

Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00034 
.00040 
.00046 
.00052 
.00056 
.00060 
.00066 
.  00072 
.00076 
.00082 
.00088 
.00094 
.00102 
.00108 
. 00114 
.00122 
.00130 
.00156 
.00144 
.00154 
.00166 
.00176 
.00190 
.00210 
.00226 
.00244 
.00272 
.00302 
.00340 
.00370 
.00412 
.00456 
.00504 
.00550 
.00590 
.00632 
.00683 
.00750 
.00806 
.00840 
.00888 
.00946 
.01002 

Inch. 
0. 

.00004 
.00004 
.OlKWi 
.00006 
.  OO0O6 
.00006 
. 00004 
. 0O006 
.001'06 
.  0('006 
.  00tHl4 
.  0U()04 
.  00106 
.00006 
.00004 
.  000i:6 
.  00006 
.  00006 
. 00008 
.00006 
. 00006 
.00008 
.00008 
.00006 
.00008 
.00010 
.  00012 
.00010 
.00014 
. t0020 
.00016 
.00018 
.00028 

.  oooao 

.00038 
.00030 
.00042 
.00044 
.00048 
.00046 
.00040 
.00042 
.00050 
.00068 
.00056 
.00034 
.00048 

.wms 

.00056 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00004 

.00004 

.00006 

.00002 

.00010 

.00004 

• 

.00022 

.00012 

.00050 

.00028 

.00134 

.00084 

.003Qfi 

.00172 

.00524 

.00218 

.00748 

.00224 

Failed  by  triple  flexurot 
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12-INCH   B.   L.    RIFLED    MORTARS. 
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No.  1038. 

Marks, «  ^^^  «• 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


TotaL 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5.000 
0.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,000 
27,000 
28,000 
29.000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,560 


Perftqiuire 


•qua 
Qch. 


inc 


Poundi. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
82,000 
83.000 
84.000 
35,000 
86,000 
87,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
61,660 


ComprM- 

aionper 

incn. 


Inch. 

0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00036 
.00042 
.00050 
.00054 
.00060 
.00064 
.00070 
.00076 
.00082 
.00068 
.00094 
.00100 
.00108 
.00112 
.00120 
.00128 
.00134 
.00144 
.00152 
.00164 
.00174 
.00196 
.00212 
.00230 
.00246 
.00264 
.00296 
.00324 
.00374 
.00412 
.00472 
.00620 
.00564 
.00612 
.00664 
.00712 
.00774 
.00832 
.00892 
.00946 
.01000 
.01060 


Sacceaaive  I 
comprea-   i  PenoaQent 


siun  p«r 
incn. 


Ifuh. 

0. 
.00004 
.00006 

.ooom 

.00004 
.00006 
.00004 
.00004 
.000)4 
.00(106 
.00008 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.0OOU6 
.00008 
.00004 
.00008 
.00008 
.00006 
.00010 
.00008 
.00012 
.00010 
.00022 
.00016 
.00018 
.00016 
.00018 
.00032 
.00028 
.00050 
.00038 
.00060 
.00048 
.00044 
.00048 
.00042 
.00058 
.00062 
.00058 
.IXKMK) 
.00054 
.00054 
.00060 


set. 


Inch. 
0. 


0. 


00002 


00006 


00010 


00022 


00060 


00130 


00326 


00576 


00802 


Sacretaive 

permanent 

aet. 


Inch. 
0. 


.00002 


.00004 


.00004 


.00012 


.00038 


.00070 


.00196 


.00250 


00226 


Bemarka. 


Initial  load. 


Ultiniate  strength* 


Failed  by  triple  flexure. 
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12-INCH   B.    L.    RIFLED    M0RTAE8. 


No.  1039. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 


ToUl. 


Pound*. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
59,800 


Per  sqnare 
inch. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
20,000 
80,000 
81,000 
82,000 
83,000 
34,000 
35,000 
36,000 
37,000 
88,000 
89.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
69,800 


Comprea- 

Kion  per 

inch. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.0O0.T2 
.00038 
.00044 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00083 
.00088 
.00094 
.00100 
.00108 
. 00114 
.00122 
.00130 
.00138 
.00148 
.00156 
.00168 
.00180 
.00190 
.60812 
.00234 
.00260 
.00286 
.00316 
.00348 
.00378 
.00422 
.00462 
.00508 
.00560 
.00600 
.00648 
.00720 
.00760 
.0080^ 
.00838 
.00868 
.00908 
.00928 


Saceeesive 

coinprea- 

sioii  ner 

iucn. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
. 00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00008 
.00012 
.00012 
.00016 
. 00016 
.00022 
.00026 
. 00026 
.00030 
.00032 
.00030 
.00044 
.00040 
.00046 
.00052 
.00040 
.00048 
.00072 
.00040 
.00044 
.00034 
.00030 
.00040 
.00020 


SncceMive 

permnneut 

Bet. 


Remarks. 


Inch, 
0. 


Initial  loud. 


0. 


,00002 


.00002 


.00004 


.00002 


00010 


00022 


00054- 


00142 


.00006 


.00012 


.00032 


.00088 


00310 


00534 


00602 


.00168 


.00234 


.00158 


Ultimiite  strength. 


Failed  by  triple  flexure. 


12-INCH   B.    L.   RIFLED    MORTAUS. 
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Body  No.  16. 


Marks,  ^^^J^i^^' 
Diameter,  l".i29. 
Sectiooal  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20''. 


No.  4G06. 


Applied  loads. 

Eloncation 
permch. 

Jneh. 
0. 

.000050 
.000106 
.000160 
.000220 
.000285 
.000345 
.000400 
.000460 
.000530 
.000600 
.000670 
.000750 
.000825 
.000015 
.001005 
.001105 
.001215 
.001340 
.001475 
.001650 
.001850 
.002175 

Succemive 

Permanent 
■et. 

.Sncoessivo 

Bemarks. 

Total. 

Peraqtinre 
incn. 

olouj^atioii 
por iDch. 

pvnuaiAeut 
set. 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

23,380 

Pounds. 

1,000 

.    2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

23,880 

Inch. 
0. 

.000050 
.000055 
.000055 
.000060 
.000065 
.OMHXH) 

.oooa~»5 

.000060 
.000070 
.000070 
.000070 
.000080 
.000075 
.000090 
.000090 
.000100 
. 000110 
.000125 
.000135 
.000175 
.000200 
.000325 

0. 

Inefu 
0. 

Initial  load. 
Teoalle  atrenfitb. 

I 

«• 

■ 

'"•*■•■"•**•• •»»*4 

.000045 

.000045 

.000060 

.000015 

.000100 

.000040 

.000150 

.000050 

.000225 

.000075 

.000355 

.000130 

.000575 

.000220 

Fractured  3|"  from  neck.    Appearance,  uniform,  granular. 
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12-IXCn    B.  L.    RIFLED   MORTARS. 


No.  4G07. 


Diameter,  l'M29. 
Sectional  area,  1  square  iuch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Siicressive 

elongation 

per  iuch. 

Sncct^ssivo 

Itomarks. 

Total. 

Per  square 
inch. 

Permanent 
set. 

permanent 
set. 

Poundi, 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22, 000 

23,000 

24,000 

25.000 

29,710 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,710 

Jneh. 
0. 
.000045 
.000095 
.000145 
.000195 
.000245 
.000300 
.000350 
.000405 
. 000460 
.000525 
.000590 
.000645 
.000700 
.000775 
.000850 
.000920 
.000990 
. 001070 
.  0)1 155 
.001250 
. 001365 
.  001490 
.  001020 
.001800 

Jtieh. 
0. 

.000045 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000055 
.  0000(i.5 
.000005 
. 000055 

.  oooor.5 

.000075 
.  000;)75 
.  000070 
.  00(Ki70 
.000080 
.000085 
.  0011095 
.000115 
.000125 
. 000130 
. 000180 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Tensile  strength. 

:::::::::::::::::: 

.000015 

.000016 

.000040 

.000025 

.000050 

.000010 

.000065 

.000015 

.000105 

.000040 

.000170 

.000065 

.000240 

.000070 

.0)0360 
.000460 

.000120 
.000100 

Fractuied  at  the  neck.    Appearance^  uniform^  granular. 


1^-INCH    B.    L.    RIFLED   MORTAttS. 
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Ko.  1016. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Compres- 
sion por 

iDCh. 

Sacceasivo 

coiupres- 

sum  por 

iueh. 

Inch. 

0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00006 
.00006 
.00010 
.00014 
.00010 
.00014 
.00012 
.00018 
.00026 
.00018 
.00024 
.00030 
.00038 
.00042 
.00040 
.00042 
.00048 
.00058 
.00052 
.00054 
.  00050 
.00058 
.00078 
.00060 
.  0^50 
.00.58 
.00086 
.00080 

Pomianent 
sot. 

Siu'cessive 

IM^rmaneut 

set. 

Remarks. 

Total. 

Per  BQuare 
iuoh. 

Pounds. 

1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25.000 
28,000 
27,000 
28,000 
29,000 
30,000 
31.000 
82,000 
83,000 
84,000 
35,000 
86,000 
37,000 
38,000 
89.000 
40,000 
41.000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
57,700 

Pound!*. 

1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32.000 
83,000 
34,000 
35,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
4S.000 
49,u00 
50,000 
67,700 

Ineh. 

0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.000.34 
.00040 
.00044 
.00050 
.00056 
.00060 
.00066 
.00072 
.00078 
.00084 
.00092 
.00098 
.00106 
.00114 
.00122 
.00128 
.001.14 
.00144 
.00158 
.00168 
.00182 
.00194 
.00212 
.00238 
.00256 
.00280 
.00310 
.00348 
.00390 
.00430 
.00472 
.  00520 
.00578 
.00630 
.00084 
.  00734 
.00792 
.  00870 
.00930 
.00980 
.01038 
.01124 
.01204 

Inch. 
0. 

IneX. 
0. 

IniUal  load. 
Ultimate  strength. 

0. 

1 

1 

.00002 

.00002 

. 

1 

1 

.0)004 

. 00002 

p 

.tOJ08 

.00004 

.00024 

.00016 

i   

1 

• 

.00060 

.00036 

.00160 

.00100 

.00300 

.00200 

.  0J6.30 

.00270 

.00010 

.00310 

Failed  by  triple  flexure. 
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12-INCH    B.  L.    RIFLED    MORTAES. 


No.  4C07. 


Marks,  ^^  %'"''' 
Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23''. 

Gauged  length,  20". 


Applied  loads. 

1 

Elongation 
per  inch. 

Sviccoasive 

elon^iation 

per  iucht 

1 

1 

Permanent' 
set. 

Succeaaive 

Total. 

Per  square 
inch. 

permanent 
set. 

Kemarks. 

Foundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,  000 

22, 000 

23,000 

24,000 

25,000 

29,710 

Pounds. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

23.000 

24,000 

25,000 

29,710 

Inch. 
0. 
.000045 
.000095 
.000145 
.  000195 
.000245 
.000300 
.  O003.)0 
.000405 
. 000460 
.000525 
.  000590 
.000645 
.000700 
.000775 
.000850 
.0001)20 
.000990 
.001070 
.031155 
.  001250 
. 001365 
.  001490 
.  001620 
.001800 

Inch. 
0. 
.000045 
.000050 
.  000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000055 
.  000065 
.000065 
. 000055 
.  OOOOfK^ 
.000075 
.000375 
. 000070 
.000070 
.000080 
.000085 
. 000095 
.000115 
.000125 
. 000130 
. 000180 

Jneh. 
0. 

Jneh. 
0. 

Initial  load. 

............ 

0. 

Tensile  strength. 

.000015 

.000015 

.000040 

.000025 

.000050 

.000010 

.000065 

.000015 

'  .oooios 

.000040 

.000170 

.000065 

.  000240 

.000070 

.  0 J0360 
.000460 

.090120 
.000100 

1 

Fractuied  at  the  neck.    Appearance;  uniform^  granular. 


l2-INCn   B.   L.   BIPLED   MOUTAltS. 
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No.  1016. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

1 
Compres- 
sion per 
inon. 

Socce8.«»ivo 

coiuprvH- 

8 ion  WiT 

iucli. 

Jneh. 

0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00006 
.00006 
.00010 
.00014 
.00010 
.00014 
.00012 
.00018 
.00026 
.00018 
.00024 
.00030 
.00038 
.00042 
.00040 
.00042 
.00048 
.00058 
. 00052 
.00054 
.  00050 
.00058 
.00078 
.00060 
.  OCO.'iO 
.  00; '58 
.00086 
.00080 

Fonuanent 
set. 

SuoceHsive 

permanent 

set. 

Kemarks. 

Total. 

Per  square 
iucn. 

Poundt, 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17.0J0 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
57,700 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
50,000 
67,700 

Jneh, 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00034 
.00040 
.00044 
.00050 
.00056 
.00060 
.00066 
.00072 
.00078 
.00084 
.00092 
.00098 
.00106 
.00114 
.00122 
.00128 
.001.14 
.00144 
.00158 
.00168 
.00182 
.00194 
.00212 
.00238 
.  002.'>6 
.00280 
.00310 
.00348 
.00390 
.00430 
.00472 
.00520 
.00578 
.00630 
.00G84 
.00734 
.00792 
.00870 
.00930 
.00980 
.01038 
.01124 
.01204 

Jneh. 
0. 

Jneh. 
0. 

IniUol  load. 
Ultimate  strength. 

! 

0. 

1 

.66602 

.00002 

, 

.0)004 

.00002 

1 

1 

i 

.C0J08 

.00004 

•••••••.•-••,. 

.00024 


.00016 

•            1 

.00060 

.00036 

.00160 

.00100 

.00300 

.00200 

............. 

1 

.00030 

.00270 

■ 

.00040 

.00310 

Failed  by  triple  flexure. 
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12-INCH   B.  L.  RIFLED   M0BTAE3. 


No.  1017. 


Marks,^2in^.TK. 

Length,  10".o! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loftds. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Bemarks. 

Total. 

Per  sqiiart) 
inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
.20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
50,000 
59,380 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
96,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83.000 
34,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
60,380 

Inch. 
0. 

.00004 
.00010 
.00016 
.00(>20 
.00026 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00096 
.00102 
.00110 
.00118 
.00124 
.00132 
.00140 
.00148 
.00160 
.00170 
.00182 
.00104 
.00212 
.00233 
.00250 
.002'/4 
.00804 
.00340 
.00870 
.00416 
.00464 
.00514 
.00654 
.00600 
.00664 
.00710 
.00752 
.00824 
.00872 
.00916 
.00980 
.01012 
.01078 

Inch. 

0. 

.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00000 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00012 
.00010 
.00012 
.00012 
.00018 
.00020 
.00018 
.00024 
.00030 
.00036 
.00030 
.00046 
.001)48 
.00050 
.00040 
.00046 
.00064 
.00046 
.00042 
.00072 
.00048 
.00044 
.00064 
.00032 
.00066 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Ultimate  atrangth. 

.00002 

.00002 

.00006 

.00004 

.00010 

.00004 

•*--"-••"§•• 

.00014 

.00004 

.00026 

.00012 

.00060 

.00034 

.00164 

.00104 

.00344 

.00180 

.00580 

.00236 

.00820 

.00240 

Failed  by  triple  flexure. 
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BTo.  1018. 


Marks,  ^^^i^i^^ 

Length,  10".5* 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 
7.000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18.000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,00> 
84,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
68,440 


Per  aqnare 


Boni 

SCO. 


inc. 


Pmnidi. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15, 000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
85,000 
36,000 
87,000 
88,000 
89,008 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
68,440 


Coniprea- 

sioxi  per 

inch. 


Inch. 
0. 

.00006 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00040 
.00046 
.00054 
.00060 
.00064 
.00088 
.00078 
.00084 
.00090 
.00094 
.00100 
.00108 
.00114 
.00120 
.00128 
.00134 
.00146 
.00156 
.00164 
.00180 
.00194 
.00208 
.00226 
.00248 
.00268 
.00300 
.00322 
.00350 
.00400 
.00464 
.00518 
.00580 
.00620 
.00680 
.00744 
.00804 
.00900 
.00930 
.01038 
.01124 
.01248 


SucceMive 
compres- 
sion per 
inch. 


Inch. 
0. 

.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.OOOOG 
.00008 
.00006 
.00004 
.00004 
.00010 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00012 
.00010 
.00008 
.00016 
.00014 
.00014 
.00018 
.00022 
.00020 
. 00032 
.00022 
.00028 
.00050 
.00064 
.00054 
.00062 
.00040 
.00060 
.00064 
.00060 
.00096 
.  00030 
.00108 
.00086 
.00124 


Fermanout 
set. 


Inch. 
0. 


0. 


.00004 


.00008 


.00012 


Suocossive 

permanent 

set. 


Bemarks. 


Inch. 
0. 


.OO^i 


.00004 


00004 


.00020 


.0U008 


Initial  load. 


.00050 


00U30 


.00130 


00320 


00576 


00970 


00080 


.00190 


.00256 


.00394 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-INCH   B.    L.   RIFLED   MORTARS. 


Body  No.  16  (second  casting). 


No.  4671. 

Marks/^Vd^J^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Eloneation 
peruich. 

SucoeMive 

elongation 

per  Inch. 

Permanent 
set. 

Sacoesaive 

permanent 

set. 

Remarks. 

• 

Total. 

Per  square 
incn. 

Poundi. 

1,000 

2.000 

3.  GOO 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,  OUO 

2:).  000 

24,000 

25,000 

26,780 

Poundt. 

1,000 

2,000 

3,000 

4,000 

fi.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,780 

Jneh. 
0.     " 
.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000365 
.000425 
.000485 
.000545 
.000605 
.000680 
.000750 
.000835 
.000905 
.000990 
.001090 
.001190 
.001300 
.001440 
.001590 
.001755 
.001950 
.002250 

Inch. 
0. 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000065 
.000060 
.000060 
.000060 
.000060 
.000075 
.000070 
.000085 
.000070 
.000085 
.000100 
.000100 
.000110 
.000140 
.  000150 
.000165 
.000195 
.000300 

ItieK 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000025 

.000025 

.000045 

.000020 

.000065 

.000020 

.000100 

.000035 

.000160 

.009060 

.000250 

.000090 

.000305 

.000146 

.000615 
.000810 

.000220 
.000105 

Fractured  7".3  from  neck.    Appearance;  granular. 


12-INCH   B.   L.   RIFLED   MOBTABS. 


221 


No.  4672. 
Marks,  12  M^^TB, 

Diameter,  V\i29. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loads. 

Elongation 
per  inch. 

Saeceesire 

Permanent 
set. 

Sncceaatre 

Bemarka. 

1 

ToUI. 

Peraqnare 
incD. 

don  (ration 
per  inch. 

l)ermanent 
set. 

Povnda, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,040 

PvundM, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,040 

Ineh. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000305 
.000360 
.000410 
.000465 
.000540 
.000600 
.000655 
.000725 
.000800 
.000860 
.000945 
.001030 
.001105 
.001200 
.001310 
.001425 
.001595 
.001750 
.001045 

Ineh. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000050 
.000055 
.000075 
.000060 
.000055 
.000070 
.000075 
.000060 
.000085 
.000085 
.000075 
.000095 
.000110 
.000115 
.000170 
.000155 
.000195 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength.    • 

« 

0. 

.000020 

.066026" 

.000040 

.000020 

.000060 

.000020 

.000095 

.000035 

.000140 

.000045 

.000200 

.000060 

.000305 

.000105 

.000500 
.000005 

.000195 
.000105 

. 

Fractured  at  the  neck«    Appearance,  granular. 
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lS:o.  1042. 


Marks,  12  ^^5  J  ^ 
Length,  10".5." 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


ToUL 


Founds. 
1,000 
2,000 
3,000 
4,000 
5,000 
«,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
U.OOO 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,  000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
30,000 
40,000 
41,000  • 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,400 


Per  square 
inc 


iqoi 
en. 


Pounds. 
1,000 
2,000 
3>000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
37,000 
28,000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
87,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
68,400 


Compres- 
sion por 
iocii. 


Inch. 

0. 

.00006 
.00010 
.00014 
.00018 
.00022 
.00028 
.00034 
.00040 
.00046 
.00052 
.00056 
.00060 
.00066 
.00072 
.00078 
.00086 
.00000 
.00006 
.00102 
.00110 
.00114 
.00120 
.0(fl28 
.00138 
.00144 
.00152 
.00162 
.00174 
.00188 
.00202 
.00218 
.00236 
.00260 
.00202 
.00322 
.00852 
.00302 
.00432 
.00400 
.00528 
.00574 
.00630 
.00686 
.00738 
.00786 
.00850 
.00000 
.00040 
.01022 


SnccoRsivo 
compres- 
sion per 
inch. 


Inch, 

0. 

.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.0U008 
.00004 
.00006 
.00006 
.00008 
.00004 
.00006 
.00008 
.00010 
.00006 
.00008 
.00010 
.00012 
.00014 
.00014 
.00016 
.00018 
.00024 
.00032 
.00030 
.00030 
.00040 
.00040 
.00058 
.00038 
.00046 
.00056 
.00056 
.00052 
.00048 
.00064 
.00050 
.00040 
.00082 


Permnncnt 
set. 


Inch. 


Successive 

pcrmaiiont 

set. 


0. 


Inch. 


Keoaarks. 


0. 


00C02 


00002 


00008 


00006 


00012 


.00004 


.0001 


>•> 


.00010 


.00050 


.00028 


.00130 


.00080 


Initial  load. 


00208 


.00512 


.00770 


.00168 


.00214 


.00258 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1043. 

Marks,  ^^Vii^,'^^ 
Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5*\ 


Applied  loads. 


Total. 


Pound*. 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
18,000 
13,000 
14,000 
15,000 
10,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000. 
42,000 
43,000 
44,000 
45,000 
46^000 
47,000 
48,000 
49,000 
50,000 
63.500 


Per  squHTo 
inch. 


Pounds. 
1.000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
38,000 
34,000 
35,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,600 


Conipree- 

fiiou  per 

incu. 


Ineh. 
0. 

.00004 
.00010 
.00014 
.0:K)20 
.00024 
.00030 
.00034 
.00040 
.00044 
.00050 
.00056 
.00060 
.00006 
.00070 
.00076 
.00080 
.00088 
.00092 
.00098 
.00104 
.00112 
.00120 
.00126 
.00132 
.00140 
.00160 
.00158 
.00170 
.00184 
.00200 
.00212 
.00232 
.00260 
.00290 
.00328 
.00360 
.00400 
.00444 
.00482 
.00520 
.00572 
.00620 
.00676 
.00738 
.00792 
.00838 
.00890 
.00940 
.01004 


Sacceiwive 
comi>rcB-  I  Permanent 


aion  per 
inch. 


Inch. 
0. 

.00004 
.OMNM 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.OMHU 
.00006 
.OiMKXS 
.  O0'i04 
.00006 
.0001)4 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00008 
.OOOIO 
.00008 
.00012 
.00014 
.00016 
.00012 
.00020 
.00028 
.00030 
.00038 
.00032 
.00040 
.00044 
.00038 
.00038 
.00052 
.00048 
.00066 
.00062 
.00054 
.00046 
.00052 
.00030 
.00064 


aet. 


Sacceasire 

permanent 

set. 


Jneh. 

0. 


Ineh. 
0. 


0. 


.00002 


.00002 


00008 


.00006 


00010 


OOO'iO 


00046 


00136 


00294 


00516 


00756 


.00002 


.00010 


00026 


00080 


00168 


00222 


00240 


Remarka. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure* 
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STo.  1044. 

Marks,  ^2 MR,. TR, 

Length,  10".o. 
Diameter,  1'^.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounda. 
1, 000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16, 000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
38,000 
84.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
62,760 


Per  sqaare 
inc 


laai 
icn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31.000 
82,000 
83,000 
84,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
62,760 


Comprea- 

sion  per 

inch. 


Inch. 

0. 
.00004 
.00010 
.00014 
. 00018 
.00022 
.00028 
. 00032 
.00038 
.00042 
.00048 
.00U52 
.00058 
.00002 
.00068 
. 00074 
.00080 
.00084 
.00090 
.00096 
.00102 
.00108 
.00114 
.00120 
.00128 
.00136 
.00146 
.00154 
.00162 
.00170 
.00192 
.00200 
00214 
.00236 
.00258 
.00280 
.00310 
.00348 
.00392 
.00440 
.00488 
.00524 
.00560 
. 00612 
.00680 
.00720 
.00756 
.00804 
.00840 
.00900 


Successive 

comproK- 

sion  per 

incb. 


JneA. 

0. 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.  00004 
.00006 
.  00006 
.00006 
.00004 
.00006 
.00006 
.  00006 
.00000 
. OU006 
. 00006 
.00008 
.00008 
.00010 
.00008 
.00008 
.00008 
.00022 
.00008 
.00014 
.00022 
. 00022 
.00022 
.00030 
.00038 
.00044 
.00048 
.00048 
.00036 
.00036 
.00052 
.00068 
.00040 
.00036 
^  .00048 
.00036 
.00060 


Permanent 
set. 


Inch. 
0. 


0. 


00002 


.00008 


.00012 


00020 


00040 


00096 


Successive 

pennauent 

set. 


Remarks. 


Tneh, 

.0  Initialload. 


.00002 


.00006 


00004 


00008 


,00020 


00056 


.002.'>2 


.00464 


.00662 


00156 


00212 


.00198 


Ultimate  stftngtli. 


Failed  by  triple  flexure, 
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Body  No.  17. 


No.  4G10, 


Marks,  '^^^^)}'^^ 

Diameter,  l".i29. 
Sectioual  area,  1  square  iiicb. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
periuoh. 

Succeraive 

rk 

Snc'CMive 

Total. 

Per  Mnare 
incn. 

per  inch.   ;        **'^- 

pvniianent 
aul. 

Rciuarks. 

Pound9. 

1,000 

2,000 

8.000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

26,000 

26,820 

Poundt. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

26,000 

26,820 

Inch. 
0. 

.000055 
.000105 
.000160 
. 000210 
.000275 
.000340 
.000395 
.000450 
.000505 
.000570 
.000640 
.000710 
.000790 
.000865 
.000050 
.003100 

Jneh. 

0. 
.000055 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

.  oooorm 

.000055 
.000050 
.000005 
.  0;K)0<(5 
. 000055 
.  tH'O055 
. 000055 
.000065 
. 000070 
.000070 
.000080 
.090075 
.000085 
.002150 





r 
1 

. 000010         ■ . 000010 

1 

Tcpsilo  fltrenii^h. 

.000035 

.000025 

.000055 

.  000020 

.000090 

.oooo:i5 

. 000125 
.001560 

. 000035 
.  001135 



Fractured  i"  from  iio(;k.    Appearance,  granular. 
H.  Ex.  43 15 
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12-INCH   B.    L.    RIFLED    MORTABS. 


No.  461L 


Marks,  12  mk^t  r. 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elunj^atiou 
I>er  inch. 

Snocessive 

elongation 

per  inch. 

Fennanent 
set. 

Succeaaive 

permanent 

set. 

Total. 

Per  flqaare 
incn. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,890 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

88,890 

Inch. 

0. 

.000050 
.000100 
.000140 
.000185 
.000235 
.000285 
.000340 
.  000300 
.000440 
.  000495 
.000550 
.000606 
.000655 
.000716 
.000775 
.000845 
.000910 
.000985 
.001060 
.001150 
.001225 
.001340 
.001440 
.001575 

Inch. 
0. 

.000050 
.000050 
.000040 
.  000046 
.000050 
.000050 
.000055 
.000050 
.000050 
.000055 
.000055 
.000055 
.000050 
.000060 
.000060 
.000070 
.000066 
.000075 
.000075 
.000090 
.00007« 
.000116 
.080100 
.000136 

Inch, 
0. 

Inch. 
0. 

ImtiBl  load. 
Tenalie  ttrengtli. 

.000005 

.060605 

.000010 

.000006 

.000016 

.000006 

.000035 

.000020 

.000045 

.000010 

.000076 

.000030 

.000105 

.000030 

.000160 

.000065 

.000246 
.000325 

.000086 
.000080 

Fractured  at  neck.    Appearance,  granular. 


12 -INCH   B.    L.    RIFLED   MOBTABS. 
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No.  1019. 


Marks,  "^"^^i^^ 

Length,  10''.5. 

Diameter,  1".129. 

Sectional  area,  1  square  incli. 

Ganged  length,  5'\ 


Applied  loads. 


ToteL 


Found$. 
1.000 
2,000 
S,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
28,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
80.000 
37.000 
38,000 
30.000 
40,000 
41,000 
42.009 
48,000 
44.000 
45.000 
46.000 
47,000 
48.000 
49,000 
SO.  000 
0,080 


Persoocre 
inch. 


Found; 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
U,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22.000 
28,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
*  60,000 
62,080 


Comprea- 

sionper 

inch. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00036 
.00042 
.00048 
.00054 
.00060 
.00064 
.00068 
.00074 
.00078 
.00082 
.00090 
.00094 
.00100 
.00106 
.00112 
.00120 
.00130 
.00140 
.00148 
.00154 
.00164 
.00180 
.00196 
.00212 
.00230 
.00244 
.00274 
.00800 
.00328 
.00366 
.00404 
.00450 
.00500 
.00524 
.00566 
.00628 
.00670 
.00732 
.00780 
.00818 
.00870 
.00920 
.00978 


Snccesaive  i 

comproB- 

sion  per 

incn. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00008 
.00004 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00008 
.00006 
.00010 
.00016 
.00016 
.00016 
.00018 
.000)4 
.00020 
.00026 
.00028 
.00038 
.00088 
.00046 
.00050 
.00024 
.00042 
.00062 
.00042 
.00062 
.00048 
.00038 
.00062 
.00050 
.00058 


Pennnnent 
sot. 


hieh. 
0. 


Successive 

pemianeDt 

set. 


Inch, 
0. 


.00002 


.oo<;o4 


.00002 


.00002 


00010 


.00006 


00020 


.00050 


00128 


.60010 


00030 


.00078 


.00200 


00500 


.00162 


00210 


00720 


.00220 


Remarks. 


Initial  load. 


Ultiniate  strength. 


Failed  by  triple  flexure. 
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12-INCH   B.    I..    RIFLED   MOETABS, 


No.  1020. 


Marks,  '^  ^^i'J  ^ 
Length,  lO'^s! 
Diameter,  I'M  29. 
Sectioual  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 


I 
2 
3 
4 
5 
6 
7 
8. 
9 
10 
11 
12 
13 
14 
15 
16, 
17 
U 
19 
20. 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
32 
33 
34 
35 
36 
37 
38 
89 
40 
41 
42 
48 
U 
45 
46 
47, 
48 
49 
50 
64 


000 
000 
000 
000 
000 
000 
000 

ooo 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
950 


Per  sqnaro 
inch. 


Pounds. 


I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19, 

20 

21 

22 

23 

25 

26, 

27 

28 

29 

30 

31 

82, 

33 

34 

35 

36 

87 

88 

89 

40 

41 

42 

43 

44 

45 

40, 

47 

48 

49, 

50 

64 


000 
000 
000 
000 
000 
000 
000 

ouo 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
950 


Coniprcs- 

Bion  per 

iiicu. 


Inch. 
0. 
.00004 
.OOOlO 
.00014 
.00018 
.  00024 
.  00030 
.00036 
.00040 
.00044 
.00052 
.00050 
.00064 
.00070 
.00074 
.00078 
.00082 
.00088 
.00094 
.00102 
.00106 
.00112 
.00118 
.00126 
.00134 
.00144 
. 00152 
.00160 
.00172 
.00184 
.00204 
.00226 
.00240 
.00208 
.00300 
. 00324 
.00360 
.00410 
.00448 
.00498 
.00548 
.00592 
.00638 
.00684 
.00748 
.00800 
.00856 
.00902 
.00970 
. 01052 


Successive 
compres- 
sion per 
inch. 


Ineh. 
0. 
.00004 
.00006 
.00004 
.  00004 
.  OUOOC 
. 00006 
.00000 
.00004 
.00004 
.00008 
.00004 
.00008 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00008 
.00008 
.00010 
.00008 
.00008 
.00012 
.00012 
.00020 
.00022 
.00014 
. 00028 
.00032 
.00024 
.00036 
.00050 
.00038 
.00050 
.00050 
.00044 
.00046 
.00046 
.00064 
.00052 
.00056 
.00046 
.00068 
.00082 


^^-  set. 


Ineh. 
0. 


0. 


Inch. 
0. 


.00004 


.00004 


.00006 


.00012 


.00022 


.00044 


.00130 


.00300 


.00500 


.00790 


0U002 


.00006 


.00010 


.00022 


00086 


.00170 


.00200 


.00290 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1021. 


Marks,  ^^Vf,' 
Length,  lO'^S. 

Diameter,  1".129. 

Sectional  area,  1  square  iucli. 

Gauged  length,  5". 


Applied  loads. 


TotaL 


Potmdi. 
1,000 
2,000 
3,000 
4,000 
5.000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
87,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
58,000 


PersQuare 


Mua 
Qoh. 


ino 


Pounda. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25;  000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
84,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48.000 
49.000 
50.000 
58,000 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00006 
.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00038 
.00042 
.00046 
.00062 
.00058 
.00066 
.00070 
.00078 
.00084 
.00000 
.00098 
.00104 
.00112 
.00120 
.00126 
.00132 
.00140 
.00152 
.00162 
.00174 
.00180 
.  00204 
.00218 
.00240 
.  00202 
.00286 
.00320 
. 00372 
.0039i 
.00444 
.00504 
.00550 
.00600 
.00652 
.00704 
.00782 
.00870 
.00926 
.00992 
.01072 
. 01176 
.01290 


Sn<x'«'H8ive . 
compres- 
sion per 
inch. 


Inch. 
0. 

.00006 
.00004 
.  00Li04 
.00006 
.  0<M)U4 
.00006 
.00004 
.00004 
.00004 
.00004 
. 00006 
.00006 
.00008 
.03004 
.00008 
.00006 

.  o<M)or. 

.00008 
.  OU006 
.00008 
.  0(IO(W 
.00000 
.OOUOti 
. 00008 

.  oi;oi2 

.00010 
.00012 
.00012 
.00018 
.00014 
.00022 
.00022 
.00024 
.  00034 
.00052 
. 00022 
. 00050 
.00060 
.00046 
.00050 
.00052 
.00052 
.00078 
.00088 
.00056 
.00066 
.00080 
.00104 
.00114 


Pommiient 

set. 


Siicccnsive 
peniianeut 

8ft. 


Inch. 
0. 


OU002 


Inch. 
0. 


Bemarks. 


Initial  load. 


.00002 


00006 


.00004 


.00010 


OC004 


.00020 


.00010 


.  001'52 


.00142 


.00340 


.00032 


.00090 


00198 


00020 


,01000 


.00280 


.00380 


Ultimate  streDglh. 


Failed  by  triple  flexure. 
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12-INCH   B.    L.    RIFLED   MORTABS. 


Body  No.  18, 


No.  4612. 


Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonj^alion 
per  iccb. 

Successive 

Permanent 
set. 

SuccoAsive 

Remarka. 

Total. 

Per  square 
inch. 

elonratfon 
perlnch. 

permanent 
sot. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,660 

Pounds, 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000. 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,0U0 

23,000 

24,000 

25,000 

27,660 

Inch, 
0. 

.000055 
.000110 
.000105 
.000215 
.000270 
.000326 
.000380 
.000445 
.000505 
.000570 
.000640 
.000710 
.000785 
.000860 
.000945 
.001030 
.001140 
.001250 
.  001370 
.001525 
. 001700 
.001900 
.002100 
.002400 

Inch, 
0. 

.000055 
.000055 
.000055 
.000050 
.000055 
.000055 
.000055 
.000065 
.0011060 
.000065 
.  000070 
.000070 
.000075 
.000075 
.000085 
.000085 
.000110 
.000110 
.000120 
-.000155 
.000175 
.000200 
.000200 
.000300 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

1 

Tuiisile  stronf:th. 

0. 

.000035 

.000035 

.000060 

.000025 

.000095 

.000035 

.000140 

.000045 

.000200 

.U0'J060 

.000300 

.000100 

.000475 

.000175 

.000740 
.000950 

.000265 
.000210 

Fractured  3".7  from  neck.    Appearance,  granular. 
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No.  4613. 


Marks,  "V».'^^ 
Diameter,  l^'.i29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23''. 

Ganged  length,  20''. 


AppUed  kwds. 

Eloneation 
per Inch. 

SocccBsive 

elongation 

per  inch. 

Pemiftnent 
set. 

Snccesai^e 

permanent 

■et. 

Kemarks. 

Total. 

Per  Mnaro 
inon. 

PottfUU. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,610 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,610 

Ineh, 
0. 

.000050 
.000095 
.000140 
.000190 
.000240 
.000295 
.000345 
.000400 
.000455 
.000505 
.000560 
.000025 
.U00690 
.000750 
.000810 
.000885 
.000960 
.001050 
.001170 
.001240 
.00132U 
.001445 
.0015J3 
.001725 

Inch, 
0. 

.000060 
.000045 
.000045 
.000050 
.000050 
.000055 
.000050 
.000055 
.000065 
.000050 
.000055 
.000065 
.000065 
.000060 
.000060 
.000075 
.000075 
.000090 
.000120 
.000070 
.000080 
.000125 
.000110 
.000170 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Teniiile  strength. 

0. 

.000015 

.000015 

.000030 

.000015 

.000045 

.000015 

.000065 

.000020 

.000095 

.000030 

.000150 

.000055 

.000225 

.000075 

.000350 
.000440 

.000125 
.000090 

1 

Fractured  10".2  from  neck.    Appearance,  granular. 
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12-INCH   B.    L.    RIFLED    MORTAES. 


No.  1022. 

Marks,  ^2MR„TR. 

Length,  10".5. 
IMauieter,  I'M  29. 
Sectional  area,  1  sqnaraincli. 
Gauged  lengtli,  5". 


Applied  loads. 

Compres- 
sion per 
incn. 

Saccef>»ivc 

coinprtiA- 

sion  per 

inch. 

JneK 
0. 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
. 00008 
.00006 
.00004 
.00008 
.00000 
.00006 
.00004 
.00006 
.  00004 
.  00006 
.  00008 
.00006 
. 00006 
.  00008 
.  00008 
.00006 
.  00008 
.  00012 
.  00010 
.00010 
.00010 
.00016 
.00014 
.00018 
.00024 
.00026 
.00032 
. 00038 
.  000.34 
.  00040 
.0020 
.  00076 
.00034 
.  00036 
.00000 
. 00040 
.  0.')0fi2 
.  0(M)r>4 
. 00024 
. 00030 
.00050 
.00040 

Permanent 
set. 

Inch. 
0. 

SncceAsive 

Total. 

Per  square 
incn. 

perniauent 
set. 

Remarks. 

Po\ 

1, 
2, 
3, 
4, 
5, 
6, 
7 
8 
9, 
10, 

11, 

12 

13 

14, 

15 

16 

17, 

18, 

19, 

20 

21 

22, 

23, 

24, 

25, 

26 

27, 

28 

29 

30 

31 

32 

33 

34 

35 

86 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

61 

mdt. 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

oou 

000 
000 
000 
000 
000 
000 
000 
000 
,000 
,000 
,000 
000 
000 
000 
000 
000 
000 
,000 
000 
000 
000 
000 
100 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,  OOP 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
87,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48. 000 
49.000 
50,000 
61,100 

Inch. 
0. 

.00004 
.00008 
.  00012 
.00018 
.00022 
.00028 
.  00032 
.00040 
.0004« 
.00050 
.00058 
.00064 
.00070 
.00074 
.00080 
.00084 
.00090 
.00008 
.00104 
.00110 
.00118 
.00126 
.00132 
.00140 
.00152 
.00162 
. 00172 
.00182 
.00198 
.00212 
.00230 
.00254 
. 00280 
.00312 
.00350 
.00384 
.00424 
.00444 
.00520 
.00554 
.00590 
.00650 
.00690 
. 00752 
. 00816 
.00840 
.00870 
.00920 
.00960 

Inch. 
0. 

Initial  load. 
Ultiniate  strenglli. 

0. 

.  0OJ02 

.00002 

.00006 

.00004 

.00010 

.00004 

.00024 

.  00014 

.00056 

.00032 

. 00140 

.00084 

1 

1 

1 

. 00320 

.00180 

.00530 

.00210 

.00700 

.  00170 

Failed  by  triple  flexure. 
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No.  1023. 


Marks,  ^2  ^bV^ 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


I 


Applied  loads. 


Total. 


Pounds. 
1.000 
2.000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9.000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.01)0 
18.000 
19.000 
20.000 
21.000 
22.000 
23.000 
24.000 
25.000 
26, COO 
27.000 
28,000 
29,000 
30.000 
31.000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50.000 
61,280 


Per  aqiioro 
inch. 


Pounda. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
30,000 
31.000 
32,000 
33,000 
84.000 
85,000 
86.000 
87,000 
38,000 
89,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,280 


Comprea- 

aion  per 

inch. 


Inch. 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00030 
.00034 
.00040 
.00048 
.00054 
.00060 
.00066 
.00072 
.00076 
.00084 
.00092 
.000J8 
.00102 
.00108 
.00114 
.00120 
.00128 
.00136 
.00142 
.00152 
.00162 
.00170 
.00182 
.00194 
.00216 
.00232 
.00254 
.00286 
.00320 
.00362 
.00394 
.00436 
.00464 
.00640 
.00590 
.00638 
.00674 
.00738 
.00824 
.00880 
.00930 
.01010 
.01080 
.01102 


Sacpcsaivc 
comj»rM- 
siou  t)cr 
incn. 


Inch. 

0. 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00«H)8 
.  00iH)6 
.00006 
.00006 
.00006 
.00004 
.00008 

..0«)008 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00010 
.00008 
.00012 
.00012 
.00022 
.00016 
.00022 
.00032 
.00034 
.00042 
.00032 
.00012 
.00028 
.00076 
.00030 
.00048 
.00036 
.00064 
.OOOi^O 
.00056 
.  00050 
.00080 
.00070 
.00112 


rtimiaiieut 
tiet. 


Inch. 


SucccHHive 

pcnuaiient 

act. 


0. 


Iiueh. 
0. 


Kemarks. 


Initial  load. 


.00004 

.00064 

.oaooo 

.00002 

• 

• 

.00010 

.00004 

'"  ".ooois 

.66608 

'*"."o66ii3" 

.00012 

1 

'".  00^56  i    .00026 

1 

1 
.......  1 ..••••••••. • 

.C0150  .    .00094 

1     •  •  •  •  • 

' 

1 

, 

.  00344     .  00194 
1 

.00590 

.00246 

I 

.  OC920 


.00330 


Ultimate  atroDgth. 


Failed  by  triple  flexure. 
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No.  1024. 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
20,000 
•27,  000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,990 


Per  square 
inon. 


Pounds. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,990 


Compres- 
sion per 
^incn. 


Inch. 
0. 

.00006 
.00010 
.00014 
.00018 
.00024 
.00028 
.00034 
.00040 
.00046 
.00054 
.00060 
.0(K)66 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00126 
.00132 
.00140 
.00150 
.00160 
.00170 
.00182 
.00196 
.00212 
.00230 
.00250 
.00276 
.00302 
.00348 
.00380 
.00420 
.00464 
.00520 
.00570 
.00596 
.00600 
.00700 
.00750 
.00840 
.0U898 
.00936 
. 01010 
.01080 


Siicceasivo 
compres- 
sion nor 
inch. 


Inch. 

0. 

.00006 
.()0004 
.00004 
.00UJ4 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00004 
.00006 
.00006 
.OOOOG 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.Q0008 
.00010 
.00010 
.00010 
.00012 
.00014 
.00016 
.00018 
.00020 
.00026 
.00026 
.00046 
.00032 
.00040 
.00044 
.00056 
.00050 
.00026 
.00064 
.00040 
.00050 
.00090 
.00058 
.00038 
.00074 
.00070 


Permanent  «"cces*»^e 
o«V  .  permanent 
^^-  set. 


Inch. 
0. 


00002 


.00006 


.00010 


.00016 


00026 


00052 


00132 


00320 


,00540 


,00810 


In^. 
0. 


.00002 


.00004 


.00004 


.00006 


.00010 


Remarks. 


Initial  load. 


00026 


00080 


00188 


.00220 


.00270 


Ultimate  strength. 


Failed  by  triple  flexure. 
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Body  No.  19. 


235 


No.  4677. 


Marks,  ^^^;;,^«« 
Diameter,  1".29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Gauged  length,  20''. 


Applied  loads. 

Elongation 
per  mch. 

Sncceuive 

eloucation 

per Inch. 

Permanent 
set. 

SaoceMive 

permanent 

set. 

Remarks. 

Total. 

PerMoore 
iacn. 

Founds. 

1.000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

lO.OuO 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,610 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26,610 

Inch. 
0. 

.000050 
.000100 
.000160 
.000200 
.000250 
.000300 
.000350 
.000410 
.000465 
.  0005:15 
.000600 
.000670 
.000745 
.000820 
.000900 
.000995 
.001100 
.001200 
.001340 
.001495 
.001660 
.001850 
.002150 
.002440 

Inch. 
0. 

.000050 
.0:K)050 
.000050 
.000050 
.0O0J50 
.000)50 
.OOOOoO 
.  O'JOJOO 
.000055 
.000J70 
.0J0065 
.000070 
.000075 
.  00(1)75 
.  000080 
.000095 
. 000105 
.  000100 
.000140 
.000155 
.0OJ165 
.000190 
.000300 
.  000290 

Inch. 
0. 

Inch. 
Q. 

Initial  load. 

* 
Tensile  strengtb. 

0. 

.000015 

.000015 

.000045 

.000030 

V. 000060 

.000015 

.000100 

.000040 

.000165 

.000066 

.000275 

.000110 

.000460 

.000185 

.000820 
.001000 

.000360 
.000180 

Fractured  4''.8  from  neck.    Appearance,  granular. 
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No.  4078. 

Marks,  ^^  V't,^  ^' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied   loads. 

Eloneaiion 
perlncb. 

SoccesHive 

elongation 

perlncb. 

Permanent 
set. 

Saccessire 

permanent 

set. 

Bemarka. 

Totftl. 

Per  square 
incii. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

«,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,  (KH) 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26, 010 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

•  23,000 

24.000 

25,000 

26,010 

Inch, 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.0i)0300 
.000350 
.000405 
.000455 
.000520 
.00J585 
.000645 
.000700 
.000775 
.000850 
.000925 
.001005 
.001100 
.001200 
.001320 
.001450 
.001620 
.0U1795 
.002015 

Inch. 
0. 

.000050 
.000050 
.000030 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000065 
.000065 
.000060 
.000055 
.000075 
.000075 
.000075 
.000080 
.000095 
.000100 
.000120 
.000130 
.000170 
.000175 
.000220 

iTiCh. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  stroni^h. 

0. 

.000015 

.000015 

.000045 

.000030 

.000055 

.000010 

.000095 

.000040 

.000145 

.000050 

.000205 

.000060 

.000315 

.000110 

.000540 
.000695 

.000225 
.000155 

Fractured  11"  from  neck.    Appearance,  granular. 
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1045. 


Mark8/2  mr.tr. 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Oauged  length,  6". 


Applied  loads. 


Total 


PoundM. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
U,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27.000 
28,000 
29.000 
30.000 
81,000 
32,000 
33,000 
34.000 
85,000 
36.000 
37.000 
88.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48.000 
50,000 
60,720 


Per  Bqpare 
inch. 


PonndM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
69,720 


CompreS' 

aion  per 

incQ. 


Inch, 

0. 

.00004 
.00006 
.00012 
.00018 
.00022 
.00026 
.00032 
.00088 
.00044 
.00050 
.00056 
,00058 
.00064 
.00070 
.00076 
.00082 
.00088 
.00004 
.00102 
.00108 
.00116 
.00122 
.00130 
.00140 
.00150 
.00158 
.00170 
.00180 
.00196 
.00214 
.002:H 
.00250 
.00280 
.00310 
.00348 
.00380 
.00430 
.00472 
.00540 
.00590 
.00640 
.00688 
.00756 
.00832 
.00890 
.00942 
.01032 
.01120 
.01230 


Sacoesaivo 

comproa- 

aion  per 

iucn. 


0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00002 
.00006 
.0000(5 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00010 
.00010 
.00008 
.00012 
.00010 
.00016 
.00018 
.00020 
.00016 
.00030 
.00030 
.00a38 
.00032 
.00060 
.00042 
.00068 
.00050 
.00050 
.00048 
.00068 
.00076 
.00058 
.00052 
.00090 
.0U088 
.00110 


Permaneot 
aet. 


0. 


0. 


.00002 


Saoceaaivo 

permanent 

aet 


Inch. 


Remarka. 


IniUa)  load. 


.00002 


.00001 


.00910 


.00020 


.00052 


.00140 


.00002 


.00006 


.00010 


00032 


.00088 


.00340 


.00600 


.00956 


.00200 


.00260 


00356 


Ultimate  atrengtii. 


Failed  by  triple  flexure. 


I 
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No.  104C. 


Marks,  ^^«fi.^  ^ 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  iuch. 

Gauged  length,  5". 


Applied  loadB. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
f2,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,0J0 
10,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
82.000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,640 


Per  square 
ino 


lani 
on. 


Pmmds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
l'.,000 
12,000 
13,000 
14,000 
15,000 
16,0u0 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
58,640 


Compres- 
sion per 
inch. 


Inch, 
0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00074 
.00080 
.00086 
.00002 
.00098 
.00104 
.00112 
.00120 
.00126 
.00132 
.00138 
.00148 
.00158 
.00168 
.00184 
.00206 
.00226 
.00250 
.00270 
.00302 
.00342 
.00386 
.00422 
.00470 
.00512 
.00560 
.00592 
.00640 
.00602 
.00766 
.00808 
.00840 
.00870 
.00896 
.00008 


Slice  Bsive 

coniprea- 

sion  por 

inch. 


Inch. 

0. 

.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00010 
.00010 
.00010 
.00016 
.00022 
.00020 
.00024 
.00020 
.00032 
.00040 
.00044 
.00036 
.00048 
.00042 
.00048 
.00032 
.00048 
.  O00.')2 
.00074 
.00042 
.00032 
.00030 
.00020 
.00012 


r«™«-»«i^"^irt 


Ineh, 


0. 


set. 


Iftch. 


0. 


00002 


.00002 


00002  I  0. 


.00008 


.00006 


.00020 


.00012 


.00046 


.00026 


.00140 


00330 


.00004 


.00190 


.00546 


.00678 


.00216 


.00132 


Remarka. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 


12-:nch  b.  l.  rifled  mortars. 
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No.  1047. 

Marks,  ^  W""' 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5^^ 


Applied  load*. 


TotaL 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8  000 
91000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
36,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
3G,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
50.000 
57,980 


Peraqnare 


Bqai 
acn. 


inc 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
50,000 
57,980 


Compres- 

Bionper 

locn. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00004 
.00100 
.00108 
.00114 
.00120 
.00128 
.00138 
.00150 
.00158 
.00168 
.00178 
.00192 
.00210 
.00230 
.00250 
.00280 
.00316 
.00364 
.00414 
.00456 
.00502 
.00574 
.00630 
.00660 
.00730 
.00812 
.00802 
.01002 
.01092 
.01590 


Successive 

comprea- 

sioii  per 

inch. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 

.0{)Oor> 

. 00U06 
.00004 
.00006 
.00006 
.00006 
.00036 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00012 
.00008 
.00010 
.  00010 
.00014 
.00018 
.00020 
.00020 
.00030 
.00036 
.00048 
.00050 
.00042 
.00046 
.00072 
.00056 
.00030 
.00070 
.00082 
. 00080 
.00110 
.00090 
.00498 


Pormiinent 
set. 


SiiGcessive 

pcnuanent 

aet. 


In  eh. 
0. 


Inch. 
0. 


0. 


00002 


.00002 


00004 


.00010 


.00002 


.00006 


00022 


00052 


.00150 


.00376 


00012 


00030 


00008 


00226 


00662 


01300 


.00286 


.00638 


Bemarks. 


Initial  load. 


Ulttmate  strengtb. 


Failed  by  triple  flexure, 
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12- INCH   B.    L.    RIFLED    MORTAES. 


Body  No.  20. 

No.  4081. 
Marks,  12  MR^TR, 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loada. 

Elongation 
per  inch. 

Sncceanive 

elongation 

per  inch. 

Permanent 
sot. 

Sncoeiwive 

pennanont 

aet. 

Inch. 
0. 

Remarks. 

Total. 

Per  sqaare 
Inco. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,220 

>    Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

IVOOO 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,006 

25,000 

26,220 

Inch, 
0. 

.000055 
.000105 
.000160 
.000210 
.000265 

.ooo:i20 

.000380 
.000440 
.000500 
.000555 
.000625 
.000700 
.000765 
.000850 
.000940 
.001030 
.001135 
.001250 
.  001375 
.001540 
.001710 
.001960 
. 002225 
.002550 

Inch. 
0. 

.000055 
.000050 
.000055 

.oooa5o 

. 000055 
.000055 
.000060 
.000060 
.000060 
.000055 
.000070 
.000075 
.000065 
.000075 
.000090 
.000090 
.000105 
.000115 
.000125 
.000165 
.000170 
.000250 
.000265 
.000275 

Inch. 
0. 

Initial  load. 

• 
TonsUe  strength. 

1 

0. 


, 

' 

.000015 

.000015 

.000045 

.000030 

.000055 

.000010 

.000100 

.000046 

.000165 

.000065 

.000275 

.000110 

.000475 

.000200 

.000800 
.001050 

. 000325 
.000250 

Fractured  9"  from  neck.    Appearance,  ^anular. 


12-IKOH  B.   L.   RIFLED   MOSTABS. 
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Ko.  4682. 
Marks,  13  Mjf^TB, 

Diameter,  l".l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20^'. 


Aiiplied  loadi. 

Blonntion 
per  mch. 

SaocesHive 

Penniment 
set. 

SueceMive 

Bemarks. 

Totid. 

Per  square 

eloDj^ntion 
per  inch. 

permaoeDt 
sot. 

Pownd$. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

29,440 

PoundM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

29,440 

•   Inch. 

0. 
.000050 
.000100 
.000150 
.000200 
.  000250 
.000300 
.000350 
.000400 
.000450 
.000500 
.006555 
.000615 
.000675 
.000740 
.000806 
.000883 
.000960 
.001050 
.001115 
.001235 
.001330 
.001466 
.001595 
.001800 

Inch. 
0. 

.000050 
.060050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.00;)055 
.000060 
.000060 
.000005 
.000066 
.0OOJ8O 
.000066 
.000100 
.000066 
.000120 
.000106 
.000123 
.000140 
.000203 

Ineh. 
0. 

Ineh, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.030010 

.000025 

.000015 

.000050 

.000025 

.000060 

.000010 

.000100 

.000010 

.000130 

.000050 

.000246 

.000005 

.  ooo:w.> 
.090o05 

.000140 
.000120 

Fractared  10".9  firom  neck.    Appearance,  granular. 
H.  Ex.  43 ^16 


^ 
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12-INCH   B.   L.   BIFLED   HOBTABS. 


No.  1048. 


Marks,  12  M^RjTE. 

Length,  IC'.s! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


Appliewi  loads. 


Total. 

Per  iiquare 
incn. 

Poundi. 

PoundM, 

1,000 

1,000 

2.000 

2,000 

8,000 

3,000 

4,000 

4,00«) 

5,000 

5,000 

6,000 

6,000 

7,000 

7.000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16.000 

16,000 

17.000 

17,000 

18,000 

18,000 

19.000 

19.000 

20,000 

20.000 

21.000 

21.000 

22.000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

26.000 

28,000 

27,000 

27,000 

28.000 

28,000 

20,000 

20.000 

30.000 

30,000 

31.000 

81,000 

32,000 

82.000 

33,000 

83,000 

34,000 

84,000 

35,000 

35,000 

36,000 

86,000 

37, 000 

87,000 

38,000 

38,000 

39,000 

39,000 

40.000 

40,000 

41.000 

41,000 

42,000 

42,000 

43,000 

48.000 

44,000 

44,000 

45.000 

45,000 

46,000 

46,000 

47,000 

47,000 

48,000 

48,000 

49,000 

40,000 

50,000 

50,000 

62,850 

62,850 

Gompmi- 

sion  per 

inon. 


Ineh, 

0. 

.00004 
.00010 
.00014 
.00019 
.00024 
.00028 
.00032 
.00038 
.00044 
.00052 
.00056 
.00062 
.00068 
.00072 
.00080 
.00066 
.00002 
.00098 
.00106 
.00112 
.00120 
.00128 
.00184 
.00144 
.00153 
.00164 
.00172 
.00184 
.00200 
.00220 
.00236 
.00256 
.00280 
.00316 
.00348 
.00380 
.00412 
.00460 
.00510 
.00562 
.00506 
.00640 
.00680 
.00752 
.00708 
.00848 
.00892 
.00960 
.01040 


Suocessive 

coinprM- 

slon  per 

inch. 


Inek. 

0. 
.00004 
.00006 
.00004 
.00005 
.00005 
.00004 
.00004 
.00006 
.OOU06 
,  .00008 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00010 
.00008 
.00012 
.00008 
.00012 
.00016 
.00020 
.00016 
.00020 
.00024 
.00036 
.00032 
.00032 
.00032 
.06048 
.00050 
.00052 
.00034 
.00044 
.00040 
.00072 
.00046 
.00050 
.00044 
.00068 
.00080 


Permanent 
set. 


Inch. 
0. 


Failed  by  triple  flexure. 


.00004 


.00016 


.00024 


.00030 


.00043 


.00068 


.00154 


.00824 


00532 


00788 


Suocessive 
permsnent 

set. 


Inek. 
0. 


Initial  load. 


.00004 


.00012 


.00008 


.00006 


.00012 


00026 


,00086 


00170 


.00208 


.00256 


Semarks. 


Ultimate  strength. 


12-INCH   B.   L.    RIFLED   MOUTASS. 
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No.  1049. 


Leugtb,  10",5. 
Diameter,  1''.129. 
Sectional  ai*ea,  1  8qiiare  inch. 
Ganged  length,  5'^ 


Applied  loads. 

Ml 
JCll 


Total. 


Pounda, 

1,000 

2,000 

3,000 

4,000 

5.000 

^000 

7.0ii 

8.0C0 

9,0UO 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

11,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

30.000 

81,000 

;(2,ooo 

33.000 
34,000 
35.000 
36,000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
48,000 
47,000 
48.000 
49,000 
50,000 
61,980 


Per  square 
iuc 


PoundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9^000 

10,000 

U,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

28,000 

29.000 

:{0,000 

3],0(»0 

32,000 

:i3,ooo 

34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40.000 
50,000 
61,980 


Coniprcft- 

sion  per 

Incu. 


Ineh. 
0. 
.00004 

.00010 
.00014 
.00018 
.00020 
.00024 
.00028 
.00032 
.00036 
.O0OA2 
.OOOtt 
.00062 
.00056 
.00060 
.00068 
.00072 
.00078 
.00082 
.00088 
.00096 
.00106 
•00112 
.00118 
.00126 
.00140 
.00148 
.00158 
.00170 
.00186 
.  OO'iOH 
.00222 
. 00242 
.00272 
.00308 
.00350 
.00386 
.00416 
.00452 
.00520 
.00562 
.00592 
.00620 
.00600 
.00750 
.0079.S 
.00834 
.008<:8 
.  (kf&20 
.00970 


Saccessire 
compres- 
sion per 
iocu. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00002 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.O0OC4 
.OOOM 
.00008 
.00004 
.00006 
.00CO4 
.OIXMM 
.00008 
.  (K)0I0 

.  ovAAya 

.00006 
.00008 

SMU4 
MHW 
.OiMUO 
.(N>U12 
.00C10 
.  00022 
.00014 
.00020 

.  oooao 

.  00036 
.00042 
.  (KM136 
.  OOtKtO 
.0(H)30 
.00068 
.  00042 
.00030 
.(MX)28 
.00040 
.  0W¥:.0 

.  nouts 

,00CL")0 


Pormantint 
set. 


Inch. 
0. 


Siicressive 

perniauent 

set. 


Ineh. 
0. 


Komarks. 


rnitialload. 


1 

1 

0. 



; 

i 

.00010 

.00010 

1 

.00010 

.00006 

.00020 

.00004 

.00034 

.00014 

.00066 

.00032 

.00100 

.00094 

.C0348 

.00188 

.  0O5r»2 

.00204 

, 

1 

1 
............1. ........... 

.00750 


.00198 


CTltimate  strengtb. 


Failed  by  triple  flexure. 
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So.  1060. 


Marks,  ^«W^ 
Length,  10".5! 
Diameter,  l'M20. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


Applied  loads. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20.000 
30,000 
31,000 
32.000 
33.000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
59,700 


Peraauare 


aaui 
Qcn. 


inc 

Poundt. 
•  1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
16.000 
19.000 
20.  (KM) 
21,000 
22.000 
23.000 
24.000 
25,000 
26.000 
27.  (MM) 
28.000 
20.000 
30.000 
31.000 
32,000 
33.000 
34.000 
35.000 
36.000 
37,000 
38.000 
89.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,700 


CompTW- 

•ion  per 

ihch. 


Inch. 
0. 
.00004 
.00008 
.00012 
.00016 
.  0(<020 
.00026 
.00032 
.00030 
.00042 
.00040 
.00052 
.00056 
.00062 
.00008 
.00074 
.00080 
.00086 
.00094 
.00100 
.00104 
.00110 
.00116 
.00122 
.00130 
.00140 
.00150 
.00160 
.00170 
.00184 
.00202 
.00220 
.00248 
.00264 
.00300 
.0034U 
.00370 
.00400 
.00142 
.00498 
.00618 
.00688 
.00742 
.00796 
.00880 
.00066 
.01040 
.01124 
.01250 


8ucc«H8iTe 

compres* 

aion  per 

inch. 


Ineh, 
0. 

.00004 
.00008 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00(108 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00010 
.00010 
.00t)14 
.00018 
.MM)18 
.00028 
.00016 
.00036 
.00040 
.00030 
.00030 
.00042 
.00056 
.00061 
.00070 

.  wnm 

.  0(W4 
.00084 
.0(KM6 
.0(Hr71 
.00084 
.00126 


rennanent 
aet. 


Ineh. 
0. 


0. 


Sncceaaire 

permanent 

aet. 


Inch, 
0. 


Initial  kMid. 


0. 


.00002 


.00002 


.00006 


.00004 


.00012 


.00006 


.00040 


.00028 


00130 


.00090 


.00302 


.00172 


.00664 


.00262 


.00970 


.00406 


"I 


Ultimate  iCnngth. 


Failed  by  triple  flexure. 


13-INGH  B.   L.   RIFLBD   MORTARS. 


Body  No.  20  (second  casting). 
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No.  4715. 
Marks,  "MbBjTe. 

Diameter,  l'U'29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loAds. 

Elonsntion 
per  Inch. 

Succeuive 

pAmiAnf^nt 

SurceflAlvM 

Total. 

FersQoare 
incn. 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

18,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,710 

olountiou 
perlncli. 

Bet. 

penimnent 
net. 

Kemarkt. 

Foundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

8,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

18,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

25,710 

Inth. 
0. 

.000045 
.000095 

.000145 
.000195 
.000250 
.000300 
.000360 
.000400 
.000455 
.000625 
.000590 
.000850 
.000710 
.000785 
.000855 
.000950 
.001045 
.001150 
.001245 
.001380 
.001515 
. 001705 
.001020 
.002166 

Inch. 
0. 

.000045 
.000050 
.000050 

Inch. 
0. 

Inch, 

Initial  loQd. 

• 

Tenelle  stvengUi. 

.000050 

.000055 
.000050 
.000050 
.000050 
.000055 
.000070 
.000065 
.000060 
.000080 
.000075 
.000070 
.000095 
.000096 
.000105 
.000095 
.000115 
.000155 
.000190 
.000215 
.000245 

. 

" 

.000025 

.000025 

.000045 

.000020 

.000080 

.000015 

.000100 

.000040 

.000150 

.000050 

.000245 

.000095 

.000390 

.000145 

.000840 
.000830 

.000250 
.000190 

............ 

Fiactared  if\8  firom  neck.    Appearance,  granular. 
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12-INCII    n.    L.    filPLED   MORTARS. 


No.  4710. 


Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  Inch. 

Snoceasiye 

elongation 

per  incb. 

Permanent 
set. 

Sacceaaive 

Bemarka. 

ToUl. 

Per  aqnare 
incn. 

permanent 
aet. 

Inch, 
0. 

Poundt. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15, 000 

16.000 

17,000 

IK.  000 

19,000 

20.000 

21.000 

22,000 

23.000 

24,000 

25,000 

28,320 

Founds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

lA.OOO 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,320 

hiek. 
0. 
.000045 
.000090 
.000140 
.000190 
.000235 
.000285 
.000330 
.  tNH):j8a 
.  000434) 
.000400 
.000545 
.000590 
.000650 
.000710 
.  000775 
.  0008:)5 
.Q009(H) 
.000080 
.001055 
.0011.50 
.OOl'JIJO 
.001340 
.001450 
.O0l<k)0 

Ifich. 
0. 
.000046 
.000045 
.  000  50 
.  U00i>50 
.0{KH)45 

Inch. 
0. 

1 

Initial  load. 

Tenaile  atreDgth. 

0. 


.OOOlJ.50 

" 

.000045 
. OHK  55 
.eO(NJi5 
.000060 
.00(M»55 
.  000<I45 
.OOiNXiO 
.OOU060 
.00KM5 
.000060 
.000065 
.000080 
.000075 
.000005 
.000080 
.000110 
.000110 
.  000150 

.000005 

.000005 

.000020 

.000015 



.000045 

.000025 

.000060 

.000015 

.000095 

.000035 

.000130 

.000035 

.000200 

.000070 

".'606300 
.000300 

.000100 
.000090 

Fractured  ll'^5  from  neck.    Apx)earauce,  granular. 


12-INCH    B.    L.    RIFLED   MORTARS. 
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No.  1073. 


Length,  10".5? 
Diameter,  1".129. 
Sectional  area,  1  square  iucli. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pocmdt. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21.000 
22.000 
2J.00O 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,100 
34,000 
35,000 
36,000 
37.000 
38.  too 
30.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
60,070 


|Pcr  scinare 
incu. 


PmmdM. 
1,000 
2,000 
3,000 
4,000 
5,(K)0 
6.000 
7,000 
8,0U0 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
2-2,000 
2^,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
84,000 
85,000 
36,000 
37.000 
38,  (KM) 
30.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60,670 


CoiDpres- 

sion  p«r 

iucu. 


Jnth, 
0. 

.00006 
.00010 
.00016 
.00020 
.00028 
.00032 
.00038 
.00042 
.00048 
.00064 
.OCOOO 
.00066 
.00070 
.00076 
.00080 
.00086 
.0U092 
.00008 
.00106 
.00112 
.00118 
.00128 
.00136 
.00142 
.00152 
.00100 
.00170 
.00182 
.00196 
.00-210 
.00224 
.00248 
.00276 
.00302 
.00340 
.00380 
.00428 
.00480 
.00534 
.00572 
.00630 
.00608 
.00752 
.00820 
.00870 
.00060 
.01046 
.01130 
.01272 


SuccABslve 

comprvs- 

siuu  per 

incb. 


Inch, 
0. 

.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.0U006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00008 
.00006 
.00010 
.00UO8 
.00010 
.0U012 
.0(K)14 
.00014 
.00014 
.00024 
.00028 
.00026 
.00038 
.00040 
.00048 
.00052 
.00054 
.00038 
.00058 
.00068 
.00054 
.00068 
.00060 
.00000 
.00086 
.00084 
.00042 


Pcnnaiient 

not. 


Inch. 
0. 


.00002 


00006 


00010 


8ucce8sire 
pennnnent 

but. 


Inch. 
0. 


.00002 


.OOCOl 


.00004 


00016 


00026 


,00052 


00136 


,00336 


00600 


00006 


00010 


00026 


00084 


.00200 


.00204 


01000 


.00400 


Remarks. 


IniUal  load. 


Ultimate  strangth. 


Failed  by  triple  flexure. 
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12-INCII    n.    L.    filPLED   MOUTAUS, 


No.  4710. 


Marks,  ^^%f^» 
Diameter,  1".120. 
Sectional  area,  1  square  inclu 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

KlonsatiuD 
per  inch. 

Suocosftiye 

eloiigHtion 

per  incb. 

1 

Permanent ! 
set. 

Saccessive 

Remarks. 

ToUl. 

Per  sq  nare 
iucn. 

penuaneut 
set. 

Inch. 
0. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,320 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22, 000 

23,000 

24,000 

25,000 

28,320 

Inch. 
0. 
.000045 
.000090 
.000140 
.000190 
.000235 
.000285 
.000.330 
.000385 
.  0004;^) 
.000490 
.000545 
.000590 
.0<KN}50 
.000710 
.000775 
.  0008:i5 
.000900 
.000080 
.  0(11055 
.  001 1.50 

.  ooi'j:h) 

.001340 
.001450 
.OOlfiOO 

Inch. 
0. 

.000045 
.000t)45 

.  0(HJ  JiO 

.  U00U50 
.00U045 
.0OOIJ5O 
.  000045 
.  0  J<K  55 
.000045 

.  0(NM)55 
.00tHH5 
.00(KMH) 
.000060 
.  00'.H)65 
.000000 
.000065 
.000080 
.000075 
.000095 
.000080 
.000110 
.000110 
.000150 

Inch. 
0. 

i 
Initial  load. 

'  Tensile  strength. 

0. 



.000005 

.000006 

.000020 

.000015 

.000045 

.000025 

.000060 

.000016 

.000095 

.000035 

.000130 

.000035 

.000200 

.000070 

.000300 
.000^90 

.000100 
.000090 

1 

Fractured  11''.5  from  neck«    Appearance,  granular. 
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No.  1073. 


Marks,  ^^^B^.'^^ 
Length,  lO^.S? 
Diameter,  1".129. 
Sectional  area,  1  square  iucli. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1.000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21.000 
22.000 
211.000 
24,000 
25,000 
26.000 
27,000 
28,000 
20,000 
30,000 
31.000 
32,000 
33,  LOO 
34,000 
15,000 
36,000 
37,000 
38.  too 
30.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
48.000 
50,000 
60,670 


|Pcr  Hoiiare 
incli. 


Pcunda. 
1,000 
2,000 
3,000 
4,000 
5,U00 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
2J,000 
24,000 
25,000 
20,000 
27,000 
28.000 
29,000 
30,000 
31,000 
82,000 
83.000 
84,000 
85,000 
36,000 
37.000 
38,  (HX) 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,670 


CoiDpres- 

sion  per 

iucn. 


Inth, 
0. 

.00006 
.00010 
.00016 
.00020 
.00028 
.00032 
.00038 
.00042 
.00048 
.00054 
.0C060 
.00066 
.00070 
.00076 
.00080 
.00066 
.00002 
.00008 
.00106 
.00112 
.00118 
.00128 
.00136 
.00142 
.  00152 
.00100 
.00170 
.00182 
.00196 
.00210 
.00224 
.00248 
.00276 
.00302 
.00340 
.00380 
.00428 
.00480 
.005M 
.00672 
.00630 
.00098 
.00752 
.00820 
.00870 
.00960 
.01046 
.01130 
.01272 


SnccoAsivo 

compres- 

siuu  per 

incD. 


Inch. 

0. 

.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00008 
.00006 
.00010 
.00008 
. 00010 
.0U012 
.00014 
.00014 
.00014 
.00024 
.00028 
.00026 
.00038 
.00040 
.00048 
.00052 
.00054 
.00038 
.00058 
.00068 
.00064 
.00068 
.00000 
.00090 
.00086 
.00084 
.00042 


Pcrmaupot 

BOt. 


Inth. 
0. 


.00002 


00006 


SurceRslve 
pennnnent 

bUt. 


Inch. 
0. 


.00002 


.00101 


00010 


00010 


00026 


.00052 


.00136 


.00336 


.00600 


.01000 


.00004 


.00006 


.00010 


.00026 


.00084 


.00200 


.00264 


.00400 


Remarks. 


lulUalload. 


Ultimate  stnngth. 


Failed  by  triple  flexure. 


248 


12-lNOH   B.  L.  RIFLED  MOBTARS. 


No.  1074. 


Length,  10",5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


Applied  loads. 


Total. 


Poundi. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33.000 
31,  flOO 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
60,200 


Per  squaro 
incn. 


Pounds. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18. 000 
19,000 
20,000 
21, 000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,200 


CoinpreB- 

siou  ner 

iuoD. 


0. 

.00004 
.00010 
.00014 
.00018 
.  00022 
.000^8 
.00032 
.00038 
.00042 
.00050 
.00054 
.00060 
.00064 
.00070 
.00076 
.00082 
.00088 
.00002 
.00100 
.00106 
.00112 
.00118 
.00126 
.00134 
.00142 
.00152 
.00160 
.00172 
.00188 
.00204 
.00220 
.00244 
.00272 
.  00310 
.00344 
.00380 
.00422 
.00474 
.00522 
.00560 
.00622 
.00680 
.00732 
.00802 
.00878 
.00924 
.00992 
.01076 
.01168 


Succeaaive 

comproa- 

aionper 

inch. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.  0O0O4 
.OtHHNI 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00010 
.00008 
.00012 
.00016 
.00016 
.00016 
.00024 
. C0028 
.00038 
.00034 
.00036 
.00042 
.00052 
.00048 
.00038 
.00062 
.00058 
.00052 
.00070 
.00076 
.00046 
.00068 
.00084 
.00092 


Permanent 
aet. 


Inch, 
0. 


.00002 


.00006 


.00010 


.00014 


.00024 


.00052 


.00148 


00350 


.00580 


.00906 


Saoooaaivo 

permanent 

aet. 


Inch. 
0. 


.00002 


.00004 


.00004 


00004 


.00010 


.00028 


.00096 


.00202 


.00230 


.00326 


Bemarka. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 


12-INCH  B.  L.  RIPLED   MOETAliS'. 
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No.  1075. 


Liength,  10".6? 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


P<nind$. 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
7,000 
8,000 
9.O0O 
10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
1«,000 
17,000 
18.000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,-000 
30,000 
11,000 
32,000 
33,000 
34,000 
35,000 
3C.000 
37.000 
38,000 
39,000 
40,000 
41.000 
42.000 
4:i,000 
44.U00 
45,000 
46^000 
47,000 
48,000 
49.000 
50,000 
60,050 


Persqnare 


sqna 
uch. 


iuc 


Pound». 
1,000 
2,000 
S,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31.000 
82,000 
3.3,000 
34,000 
35,000 
36,000 
37,000 
38, 000 
30.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
60,050 


Compres- 

aion  por 

incn. 


Inch. 

0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00038 
.00042 
.00046 
.00052 
.00058 
.00062 
.00068 
.00072 
.00078 
.00084 
.00088 
.00004 
.00100 
.001U6 
.00112 
.00118 
.  00124 
.00132 
.00138 
.00148 
.00158 
.00168 
.00180 
.00190 
.00202 
.00224 
.00250 
.  00272 
.00296 
.00322 
.00300 
.00412 
.00452 
.00490 
.00522 
.00590 
.00636 
.00682 
.00728 
. 00772 
.00830 
.00892 


Saocesaive 

oompres- 

aion  per 

inch. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.(0006 
.  00(K)4 
.  O0iK,»« 
. 00006 
.00001 
.00006 
.00006 
.00006 
.00006 
.  00006 
.00004 
.  00008 
.00006 
.00010 
.00010 
.00010 
.00012 
.00010 
.00012 
.00022 
.00026 
.00022 
.00024 
.00026 
.00038 
.00052 
.00040 
.00038 
.00032 
.00068 
.00046 
.00016 
.00046 
.00044 
.00058 
.00062 


Permanent 
set. 


Inch. 
0. 


0. 


0. 


.00002 


Snoceasivo 

permanent 

aet. 


Remarka. 


Inch, 

0.     '  Initial  loao. 


00002 


,00006 


C0012 


00030 


00086 


.00224 


.00422 


.00652 


00004 


00006 


00018 


00O56 


.00138 


.00198 


.00230 


Ultimate  atrongtb. 


Failed  by  triple  flexure. 
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12-INCH    B.   L.    RIFLED   MOBTARS. 


Body  No.  21, 
No.  4683. 

Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Leii|,'tli  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  mch. 

Snooesaivo 

Permanent 
set. 

Successive 

permanent 

set. 

Boniarks. 

Total. 

Per  square 
Inco. 

elongation 
per  Inch. 

rovndt. 
i.oto 

2,000 

3,000 

4,000 

5,  (K)0 

6.000 

7,000 

8,000 

U,  000 

10.000 

11.000 

12,000 

13.000 

14,000 

15,000 

16,000 

17.000 

18.000 

19.000 

20,000 

21.000 

22.000 

2i.000 

2(.000 

25.000 

28,640 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

.     21,000 

22.000 

23,000 

24,000 

25,000 

28,640 

Inch. 
0. 

.000055 
.000105 
.  000155 
.000210 
.000270 
.  000330 
.000380 
.000435 
.000400 
.000545 
.  00;)615 
.000G80 
.000740 
.0008;i5 
.000910 
.001000 
.001090 
.a)1200 
.001335 
.001470 
.0i)1635 
.001880 
.002110 
.002435 

Inch. 
0. 
.000055 
.000050 
.000050 
.  000055 
.000060 
.000060 
.  00(K)50 
.000055 
.  000055 
.000055 
.000070 
.000005 
.000060 
.000095 
.000075 
.000090 
.000090 
.000110 
.000135 
.000135 
.000165 
.  000245 
.000230 
.000325 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensfle  strength. 

.000005 

.000005 

.009030 

.000025 

.000040 

.000010 

.000075 

.000035 

.000105 

.000030 

.000180 

.000076 

.000285 

.000106 

'".'666436* 

.000150 

.000770 
.001020 

.000335 
.000250 

Fractured  8".6  from  neck.    Appearance,  granular. 


12-INCH   B.    L.    RIFLED    MOUTAHS. 
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Ko.4684. 


Marks,  WMR^,T». 

Diameter,  l".l29. 
Sectional  area,  1  square  inch. 
I>ength  of  stem,  23''. 
Gauged  length,  2(K'. 


Applied  loftdt. 

Elonsatlon 
peruoh. 

SuooGtfiive 

eloiifcation 

per  inch. 

1 

Permanent 
set. 

HuccessiTe 

Bemurka. 

Total. 

Poundt, 

1,000 

2,000 

'3,000 

4.000 

5.000 

6,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

23,000 

29.140 

Persqaara 
inch. 

permanent 
aot. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16.000 

17.000 

18.000 

19,000 

20.000 

21,000 

22,000 

23.000 

24  OW 

25;  000 

29,140 

Inch. 
0. 

.000055 
.000110 
.000160 
.000220 
.000275 
.000330 
.000390 
.00045 J 
.000505 
.000560 
.000625 
.000690 
.000755 
.000840 
.000910 
.000996 
.001100 
.001200 
.001300 
.001450 
.001600 
.001800 
.002010 
.002340 

Inch. 
0. 

.000055 
.000055 
.000050 
.000000 
.0*0055 
.000055 
.000060 
.  OOO'KK) 
.000055 
.000055 
.000065 
.000065 
.000066 
.000085 
.000070 
.000085 
.000105 
.000100 
.000100 
.000150 
.000150 
.000200 
.000210 
.000330 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  strength* 

1 

.000010 

.000010 

'   "   '            1 

.000040 

.000030 

.000050 

.000010 

.000076 

.000025 

.000105 

.000030 

.000105 

.000000 

.000250 

.000085 

.000410 

.000160 

.000670 
.000900 

.000260 
.000230 

Fractured  2' '.6  from  neck.    Appearance,  granular. 
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12-IKCH  B.  L.   RIFLED  HOfiTAEfiL 


No.  1061. 

Marks,  " ^b*,''^ ^ 
Length,  10''.6! 
Diameter,  1".129. 
Sectional  area,  1  square  inch* 
Gauged  length,  5'^ 


Applied  loads. 

Compref- 

sionper 

inch. 

Snocesslve 
compres- 
sion per 
incn. 

Permanent 
set 

Saccessive 

permanent 

set 

Eemarkfl. 

Total. 

Per  acinare 
incn. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7.000 
8,000 
9,000 

la.ooo 

.11.000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 

2:i.ooo 

24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
31.000 
32. 000 
33.000 
34.000 
35,000 
36.000 
37.000 
3K,000 
39,000 
40,000 
41,000 
42,000 
43,000 
4*1.000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
60,200 

Paundt. 
1.000 
2,000 
8.000 
4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,000 
30,000 
31  000 
32. 000 
33,000 
34.  (KM) 
35.000 
30,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,200 

Inch. 

0. 

.00004 
.00010 
.00014 
.00020 
.00028 
.00032 
.00036 
.00042 
.00046 
.00052 
.00058 
.00082 
.00070 
.00074 
.00062 
.00088 
.00092 
.00098 
.00106 
.00112 
.00120 
.00128 
.00136 
.00144 
.00152 
.00162 
.00170 
.00184 
.00198 
.00218 
.00232 
.00260 
.00290 
.00330 
.00366 
.00392 
.00440 
.00486 
.00530 
.00598 
.00644 
.00700 
.00762 
.00820 
.00880 
.00912 
.00962 
.01016 
.01062 

Inch. 

0. 

.00004 
.00006 
.00004 
.00006 
.00008 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00004 
.00008 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00008 
.00014 
.00014 
.00020 
.00014 
.00028 
.00030 
.00040 
.00036 
.00026 
.00018 
.00046 
.00044 
.00068 
.00046 
.00056 
.00062 
.00058 
.00060 
.00032 
.00050 
.00054 
.00036 

Inek. 
0. 

Inch. 
0. 

Initial  load. 
TTltiinate  strangtli. 

.00002 

.00002 

.00004 

.00002 

.00006 

.00004 

' 

.00014 

.00006 

.00028 

.00014 

.00058 

.00030 

.00162 

.00108 

.00334 

.00172 

.00604 

'"■"odiio 

.00806 

.00212 

Failed  by  triple  flexure. 


12-INCH  B.  L.  RIFLED  MORTARS. 
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No,  1052. 


Marks,  ^^bV"^ 
Length,  10''.5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  5*\ 


Applied  lo«di. 


Powndt. 

1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
48,000 
47,000 
48,000 
49,000 
50,000 
50,580 


Per  sqnare 
inch. 


P<mnd$. 
1,000 
2,000 
3.000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,  (KM 
13.000 
14.000 
15.000 
16,000 
17.000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,tH)0 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32.000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
59,580 


CompTOB- 

Bion  per 

inch. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.00032 
.  000.16 
.00042 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00094 
.00102 
.00108 
.00114 
.00120 
.00130 
.00140 
.00148 
.00158 
.00168 
.00180 
.00198 
.00218 
.00240 
.00260 
.00288 
.00820 
.00368 
.00410 
.00452 
.00600 
.00554 
.00602 
.00638 
.00700 
.00750 
.00810 
.00858 
.00900 
.00950 
.00986 
.01016 


SaroeHnive 

comprvH- 

sion  per 

inch. 


Inch. 
D. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.0O(M)6 
.00006 
.00006 
.00006 

.  ooo;)4 

.00006 
.00006 
.  0(K),i6 
.00006 
.00008 
.00006 
.00006 
.00006 
.00010 
.00010 
.00008 
.00010 
.00010 
.00012 
.00(^8 
.00020 
.00022 
.00020 
.00028 
.00032 
.00048 
.00042 
. 00042 
.00048 
.00054 
.00048 
.00036 
.00062 
.00050 
.00060 
.00048 
.00042 
.00050 
.00036 
.00030 


Permanent 

set. 


JneA. 
0. 


0. 


.00004 


.00008 


.00012 


00026 


.00060 


.00154 


.00360 


00590 


00780 


Socceesire 

permanent 

set. 


Inch. 
0. 


00004 


.00004 


.00004 


.00014 


.00034 


.00094 


.00206 


.00230 


Kemarks. 


Initial  load. 


.00190 


Ultimate  ttrcmgtb. 


Failed  by  triple  flexnre. 
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12-INCH    B.    L.    RIFLED   MORTARS. 


1^0.  1053. 

Length,  W"a. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inck. 
Gauged  length,  5''. 


Applied  loads. 


ToUl. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.  (.00 

IC.  COO 

IT.UOO 

18,000 

19.000 

20, 0'.M) 

21,(00 

22.0U0 

23.000 

24,000 

2'!.  000 

20.000 

27. 0(K) 

28.000 

29,000 

ao,ooo 

31,000 
32,000 
83,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
57,490 


Per  fiq  uAre 
incn. 


Poundi. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
30,000 
31,000 
82.000 
88,000 
84,000 
35.000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,490 


Compres- 
sion per 
incb. 


Inch. 

0. 
.00036 
.00012 
.00016 

.  ooori 

.00028 
.00032 
.00038 
.00044 
.00050 
.00058 
.00062 
.00068 
.00072 
.00078 
.00086 
.00092 
.00100 
.00106 
.00110 
.  00120 
.00126 
.  00132 
.00140 
.00150 
.00162 
.00170 
.00182 
.00194 
.00210 
.00230 
.002.02 
.00278 
.00306 
.00340 
.00380 
.00418 
.00468 
.00520 
.00562 
.00610 
.00600 
.00702 
.00750 
.00802 
.00840 
.00872 
.00900 
.00922 
.00046 


Sucoesslve 

oorapres- 

sion  per 

iucn. 


Inch, 

0. 
.00006 
.0(HX)6 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00004 
.00006 
.0(X)08 
.00006 
.00008 
.00006 
.00006 
.00010 
.00000 
.00006 
.00008 
.00010 
.00012 
.00008 
.00012 
.00012 
.00016 
.00020 
.00022 
.00026 
.00028 
,00034 
.00040 
.00038 
.00050 
.00052 
.00042 
.00048 
.00050 
.00042 
.(K)048 
.  000."  2 
.  000:i8 
.00032 
.00028 
.00022 
.00024 


PerrnaneDt 
set. 


Snrcessive 

permnncnt 

i»et. 


Tnoh. 


Inch. 
0. 


InitUl  lout 


.00004 

.0.)001 

.00008 

.00004 

I 

1 

.00014     .00006 

1 

.00020 

.00006 

.00034     .00014 

1 

.00068 

.00034 

.00172 

.00104 

.00366 

.00194 

1 



.00582 

.00216 

' 

1 

1 

.00720 


.00138 


UltiiDAte  stmigtii. 


Failed  by  triple  flexure. 


la-INCH   B.   L.   RIFLED   MOBTASS; 
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Body  No.  21. 


EXTRA  MUZZLE  DISK. 


No.  4609. 


12  M 


Marks,  ""if?,''^ 
Diameter,  l".l29. 
Sectional  area,  1  square  inch. 
Len^h  of  stem,  23". 
Ganged  length,  20". 


Applied  loAdt. 


Total. 


Poundt. 

1,000 
2,<X)0 

a,  000 

4,000 

6,000 

ft.  000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,870 


Per 
ine 


Dob. 


FoumU. 

1,000 

2,0(M) 

8,000 

4.000 

5,000 

8,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

27,870 


ElonffatJon 
perlnoh. 


Inch. 


0. 


.000055 
.000106 
.000155 
.000210 
000200 
.000320 
.000385 
.000445 
.000500 
.000560 
.000625 
.OOOTtO 
.000765 
.000660 
.000025 
.  001015 
.001105 
.001225 
.001350 
.001510 
.001660 
.001856 
. 002090 
.002425 


SnccosAire 

elonization 

per'iach. 


Inch. 
0. 

.0000.^ 
.OOOOoO 

.  oo'M'r»(» 
.  ooo\>r)5 

.  00005(1 
.000060 
.0UC005 
.OUO  GO 
.  0000.55 
.000060 
.000065 
.000075 
.000065 
.000085 
.000075 
.000090 
.000090 
.000120 
.000135 
.000160 
.000150 
.000.95 
.  0OU2:)5 
.000335 


Permanent 
set. 


Inch, 


0. 


Successive 

permanent 

set. 


Inch. 


0. 




.  000005 

.000005 

.0-H)0!5 

.000040 

.O0.>050 

.000005 

.000090 

.000040 

.000120 

.000030 

.000106 

.000075 

.000285 

■ 

.OOlMWO 

.000460 

.666175 

.000750 
.001000 


000290 
0UO250 


Semarks. 


Initial  load. 


Tensile  strength. 


Fractured  9".l  from  neck.    Appearance,  granular. 
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12*INCH    B.   L.   RIFLED   M0BTAB3. 


No.  10C9. 


Marks,  ^^ me^ t r. 

Length,  10".5! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loaud. 


Total. 


Pounds. 
1,0()0 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25  000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40  000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,590 


Per  sqaare 
inoo. 


Pfnmdi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,500 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.OOiOH 
.00014 
.00020 
.00024 
.000:30 
.00036 
.00042 
.000.50 
.00054 
.00060 
.00066 
.00072 
.00078 
.00082 
.00090 
.00096 
.00102 
.00108 
.00114 
.00122 
.00130 
.00138 
.00148 
.00158 
.00168 
. 00178 
.90192 
.00210 
.00230 
.00256 
.00278 
.00310 
.00350 
.00394 
.00438 
.00490 
.00548 
.00504 
.00646 
.00710 
.00760 
.00826 
.00880 
.00942 
.01004 
.01070 
.01174 
.01228 


Saccessive 

corapres- 

8  ion  per 

incn. 


Inch. 
0. 
.00004 
.00004 
.00006 
.0OOO6 
.  00<  04 
.00006 
.00vK)6 
.00006 
.  OU008 
.00(KM 
.00006 
.00006 
.00006 
.00006 
.C0004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00010 
.00014 
.00018 
.00020 
.00026 
.00022 
.00032 
.00040 
.00044 
.00044 
.00052 
. 00058 
.00046 
.00052 
.00064 
.00050 
.00066 
.  (KK»54 
.00062 
.00062 
.00066 
.00104 
.00054 


Permanent 
set. 


Inch. 
0. 


Successire 

permanent 

set. 


Remarl:  s. 


0. 


0. 


.00002 


.  OOUIO 


00022 


00060 


.  00174 


.00394 


.00646 


.00968 


Inch. 

0.  Initialioad. 


00002 


000U8 


00012 


00038 


00114 


00220 


00252 


00322 


mtimate  strengtli* 


Failed  by  triple  flexure. 


12-INCH  B.  L.  RIFLED  MORTAES. 
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Body  Ko.  21  (second  casting). 


No.  4749. 


Marks,  ^2  ^bV^ 
Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Len^h  of  stem,  2S'\ 

Gauged  length,  20'', 


Applied  loads. 


Total. 

Persqaare 
inch. 

Pounds 

PwindM. 

1,000 

1.000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

5,000 

5,000 

«,000 

8,000 

7,000 

7,000 

8,000 

8,000 

9,000 

0,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

ie,ouo 

10,000 

17,000 

17,000 

18,000 

18,003 

10,000 

lO.OUO 

20.000 

20.000 

21,000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

25,320 

25.320 

Elongation 
per  inch. 


Inch, 
0. 

.000045 
.000005 
.000145 
.000195 
.000250 
.000300 
.000355 
.000425 
.000490 
.000550 
.000610 
.000090 
.000760 
.000850 
.000940 
.001040 
.001125 
.001250 
.001375 
.001550 
.001700 
.001945 
.002200 
.0026UO 


SueeeMire 

elongation 

per  Inoh. 


Inch. 
0. 

.000045 
.000060 
.000050 
.000050 
.000056 
.000050 
.000055 
.000070 
.000065 
.000060 
.000060 
.000080 
.000070 
.000090 
.000090 
.000100 
.000085 
.000125 
.000125 
.000175 
.000150 
.000245 
.000255 
.000400 


Permanent 
set 


Inch. 


.000815 
.001110 


SaoeeesiTe 

permanent 

set. 


Inch, 


0. 

0. 

0. 

.000025 

.000025 

.000050 

.000025 

.000085 

.000035 

.000120 

.000035 

.000190 

.O0C07O 

.000300 

.000110 

.009485 

.000185 

OOO^'tO 
000293 


Bemarks. 


Initial  load. 


Ten^le  strengtli. 


Fractured  5^^8  from  neck.    Appearance,  granular. 
H.  Ex.  43 ^17 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  4750. 


Marks,  12  MR..  TRi 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

SuocoAnive 
clousation 
per  inch. 

Perinaiiont 
set. 

Saccesaire 

X>enuanent 

set. 

Beniarks. 

Total. 

Per  8(1  nare 
incD. 

Potindg. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,(H)0 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

J7,000 

18, 000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,650 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,  o;  0 

10,  000 
20, 000 
21,000 
22,000 
23,000 
24,  COO 
25.000 
28,1S50 

Inch. 
0. 

.000050 
.000095 
.000140 
.000180 
.000230 
.000280 
.000335 
.000385 
.000440 
.000405 
.000545 
.000605 
.000660 
.000740 
.000800 
.000860 
.0009(5 
.001015 
.  001100 
.001200 
.001285 
.001405 
.001515 
.001600 

Inch. 

0. 
.000050 
.000045 
.000045 
.000010 
.000050 
.  000050 
.0(H)055 
.000050 
.000055 
.000055 
.000050 
.000060 
.000055 
.000080 
.000060 
.000060 
.000085 
.000070 
.000085 
.000100 
.000085 
.000120 
.000110 
.000175 

Inch. 

0. 

Inch. 
0. 

Initial  loud. 
Tensile  strength.    • 

0. 

0. 

.000015 

.  000015 

.000040 

.000025 

.000a55 

.000015 

.000095 

.000040 

*  .066145 

.666656 


.000205 

.000060 

.000325 
.000430 

.000120 
.000105 


1 

Fractured  ".3  from  neck.    Appearance,  granular. 


12-INCH   B.    L.    RIFLED   MOKTARS. 
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^^.  1083. 

Marks,  "  ^xli^^ 
Length,  IC'i! 
Diameter,  l'M20. 
SeetioTial  area,  1  square  inch. 
Gauged  leugth,  5". 


Applied  IoimIs. 


Total. 


P&undt. 
1.0(H) 
2.000 
8.000 
4.U0O 
5,000 
0.000 
7.0O0 
8,000 

g.uoo 

10.000 
11.000 
12,0(K) 
13,  (KM) 
14.0(H) 
15.0U0 
16.000 
17,000 
18.000 
19.000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
26.  (MH) 
27.000 
28.000 
29.U00 
30,000 

ai.cx)o 
:«2.000 
31.000 
:<4. 000 
35,000 
36.000 
37.000 
38.000 
30.000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47.000 
48.000 
49.000 
50,000 
61,700 


Per  Hqiiare 
iucii.       ' 


Povndt. 

1.000 

2,000 

3,0U0 

4,000 

5,000 

0,(K)0 

7.000 

8,000 

9,000 

10.000 

ll.UOO 

12.  )tK) 

13, 0(N) 

14.000 

1.')  (H)0 

IG.OOO 

17.il00 

18.  0(N) 

19,000 

20.010 

2i.(«no 

22.  (K;0 
2'i.  OUO 
24.000 
25.  OCO 
20,  (MM) 
27.  COO 
2S.  WMl 
2».  OtK) 
:UJ,  OUO 
31.000 
32.0J)0 
33.000 
34. 4100 
35.000 
36.000 
37,000 
38.000 
39,000 
40,(H)0 
41,000 
42  000 
43.000 
44.  too 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,700 


Comprwi- 
iocli. 


Inch. 
0. 

.00004 
.00008 
.  00014 
.0(N)18 
.  0(Nrj4 
.  00U28 

.  0(H):r2 

. 00036 
.00044 
.r(K)48 
.00054 
.  0(H)58 
.00061 
. 00072 
.00076 
.  00J82 
.00088 
.00094 
.00100 
.0»106 
.00114 
.00122 
.(XH28 
.ooi:;ii 

.011.40 
.0U1.')4 
.00104 
.00174 
.00180 

.(xrioo 

.00212 

.  (Kr£i2 

.  <H)2r»8 
.00280 
.  (NKtOO 

.  oo:ri8 
.  oo:;uo 

.00104 
.00450 
.00518 
.  (H».V>8 
.  (KU'iiK) 
.  0(Kjr)2 
.00710 
. 00732 
.00K20 
.  OOSOO 

.  oo<j:t2 
.ooiwo 


SnccennWe 

I    eoiupre^- 
sion  per 
inch. 


Infh. 
0. 
.00004 

.00004 
.  (KHXMi 
.011(114 
.{yin  0 

.00004 
.  0<NK)4 
.  (NNM)8 
.  tlMN)4 
.  IMHMHI 
.  0(K)«)-4 
.  (MNNM) 
.  0(MHW 
.  fHK»04 
.  mH«  0 
.  0(UM)0 

.O'HIOO 

.(NH.06 
.00<H»8 
.00008 
.  ooo:h; 

.  0(NN)H 
.(HM1(» 
.  OO.'dH 
.WHMO 
.OHMO 
.0MM2 
.00014 
.00<)I2 
.  1KK)2<I 
.  0(H)20 
.  (KK)28 
.00020 
. 00022 

.  o(Hi:;2 

.  (NN)44 
.00046 
.00068 
.  00(»40 
.  ()00:;2 
.  00  i02 
.000.58 
.  00022 
.00088 
. 00040 
.00072 
.00048 


Kemarks. 


I 


Inch. 
0. 


Bit. 


Inch. 


Initial  load. 


0. 


00J02 


.  (H)002 


00004 


00002 


.ooous 


. Ou004 


00018 


OUOIO 


.00  Mi 


.OOOiM) 


0;)116 


.00072 


0025'j 


.00140 


00486 


.002.10 


.00726 


.00340 


llltiniiifo  Mrensth. 


Failed  by  triple  flexure, 
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12-INCH   B.  L.  RIFLED  MORTARS. 


Ho.  1083, 


Marks,  ^2M^i^TB, 

Length,  10".5. 
Diameter,  1".129. 
SeetioDal  area,  1  square  inch. 
Gauged  leugth,  5". 


Applied  loads. 


Totol. 


Poundt. 
],(MH) 
2,(KK) 
3.000 
4.0<'0 
5.000 
O.COO 
7,000 
8.000 
9,000 
10,000 
11,000 
12.000 
1.3,000 
14,  (HX) 
l.MKM) 
16,000 
17, 000 
18.000 
10.000 
20,000 
21.000 
22. 000 
23,000 
24.  COO 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
3G.  000 
37,000 
38.  (XN) 
30.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
60,880 


Per  fuiiiare 
inch. 


Poundt. 
1,000 
2,000 
3.000 
4.000 
6,000 
6,000 
7.000 
8,000 
9.000 
10.000 
11.000 
12.000 
13,000 
14.000 
15,000 
10,000 
17.000 
18.000 
19.000 
20,000 
21.000 
22.  IMK) 
2:i,  000 
24,000 
25.  t)00 
20.  OCO 
27,000 
28.000 
20,000 
30,000 
31,000 
32. 000 
33,000 
34.000 
35,000 
30.000 
37,000 
38,000 
30,000 
40.000 
41,000 
42, 000 
43,000 
44,090 
45,000 
46.000 
47,000 
48, 000 
49,  (KX) 
50,000 
60,880 


Compres- 

Hion  per 

incli. 


Inch, 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.  00026 
.00030 
.00036 
.00<M2 
.00048 
.00052 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.0Ot)O4 
.00100 
.00106 
.00112 
.00120 
.00128 
.00136 
.00142 
.0<Hd2 
.  00102 
.  00172 
.00186 
.  001'08 
.  0\»224 
.  0O240 
.  OOJGO 
.  00300 
.  003;{G 
.00366 
.00404 
.00450 
.00190 
.00530 
.00580 
.00630 
.00090 
.00740 
.00794 
.00850 
.008M4 
.00036 
.00082 


Snccemiive 

comprea- 

ftion  per 

inch. 


Inch. 

0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00004 
.00006 
.  00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00006 
.00010 
.00010 
.00010 
.00014 
.0H022 
.00016 
.00016 
.0(H)20 
.  0<  040 
.  0(HI30 
.00030 
.00038 
.00046 
.00040 
.00040 
.00050 
.00050 
.00060 
.00050 
.00054 
.00056 
.00034 
.00052 
.00046 


Permmient 
set 


Inch. 
0. 


0. 


.00002 


SacoesaiTe 

permanent 

aet 


IneK 
0. 


Bemarks. 


Initial  load. 


.00002 


.00010 


00020 


.00008 


.00010 


00U46 


.00026 


.00130 


.00292 


.00516 


.00738 


.00084 


.00162 


.00224 


.00222 


I 


Ultimate  strength. 


Failed  by  triple  flexure. 


12-lNCH  B.  L.  RIFLED  MORTAR& 
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No.  1084. 


Marks,  ^*ViC' 
Length,  lO'^.S? 

Diameter,  1".129. 

Sectional  area,  1  square  infill. 

Gaaged  length,  5''. 


Appli4 
Total. 

Bd  lends. 

Persansre 
inoo. 

Compree- 

sion  per 

inch. 

Successive 

ciinipres- 

slon  per 

inch. 

Ineh. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 

00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 

00008 
.00010 
.00008 
.00010 
.00010 
.00010 
.00014 
.00010 
.00018 
.00020 
.  00022 
.00030 
.000.34 
.00034 
.0005.) 
.00050 
.00008 
.OOOU 
.00058 
.00068 
.00074 
.00082 
.00068 
.00108 
.00120 
.00140 

Pemunent 
set 

Successive 

permuneat 

set. 

Kemarks. 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8.000 
9.000 
10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
31,000 
22,000 
23,000 
24.000 
26,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.006 
46,000 
47,000 
48,000 
49,000 
50,000 
50,440 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18>000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25.0(K) 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32.000 
33,000 
34,000 
35.000 
aOsOOO 
37,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
69,440 

Ineh. 
0. 

.00004 
.00006 
.00012 
.00018 
.00022 
.00026 
.00030 
.00036 
.0004^ 
.00046 
.00050 
.00056 
00062 
.00068 
.00072 
.00078 
.00086 
.00090 
.00096 
.00104 
.00110 
.00116 
.  00122 
.00180 
.00140 
.00148 
.00158 
.00168 
.00178 
.00192 
.00202 
.00220 
.00240 
.00262 
.00292 
.00326 
.00360 
.00410 
.00460 
.00528 
.00572 
.00630 
.00608 
.00772 
.00854 
.00022 
.01030 
.01140 
.01280 

Ineh, 
0. 

Inch. 
0. 

Initial  load. 
Ultimste  strength. 

0. 

0. 

.00002 

.00002 

.00008 

.00006 

.00018 

.00010 

.00038 

.00020 

.00096 

.00058 

.00262 

.00166 

.00542 

.00380 

.00996 

"'**. 00454 



Failed  by  triple  flexure. 
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l2-tNCrt   B.  L.  RtFL^D   MORTAfta, 


Body  No.  22. 

Ko.  4G88. 
Marks,  12  MR^TR. 

Diameter,  l".i29. 
Sectional  area,  1  square  iDcb. 
Leiig:thof  stem,  23''. 
Gauged  leiigtii,  20". 


Applied  loa4iU 
Total. 


l.UOO 
2,000 

a,  000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19. 000 

20,000 

21.000 

22,000 

23.000 

24, 009 

25,000 

27,600 


Per  square 
iucli. 


Poundi. 

1.000 

2.000 

3,000 

4.000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

13. 000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.  (KX) 

27,090 


EloDjCiitiou 
poriiicb. 


I. 


Inch.. 
0. 
.000060 
.000110 
.000165 
.000223 
.000280 
.000335 
.00039ft 
.000460 
.000515 
.000580 
.000645 
.000720 
.  00079.'> 
.000870 
.000960 
.  001055 
.001165 
.001280 
.001425 
.OOl-iidO 
.  001700 
.002000 
.002300 
.002700 


SncoeMive 

elongation 

per  inch. 


[fich. 

0. 

.000060 
.000050 
.OOOOS.*" 
.000060 
.000055 
.000055 
.000060 
.000065 
.000055 
.000065 
.000065 
.000075 
.000075 
.000075 
.000090 
.000095 
.000110 
.000115 
.  0OO145 
.000155 
.000210 
.000210 
.  OOiKttK) 
.000100 


Pei-maneut 
set. 


hieh. 


0. 


.  000910 
.  001225 


Succesaive 

pemianent 

■et. 


Inch. 


0. 


.000010 

.600010 

.000025 

.000015 

.000050 

.000025 

.000075 

.000025 

.000130 

.000055 

.000200 

.000070 

.000325 

.  000125 

.000545 

.000220 

.000365 
.000315 


Bemarka. 


Initial  load. 


Tensile  atrength. 


Fractured  11".4  &om  neck.    Appearance,  granular. 


12-INCH   B.    L.   RIFLED   M0KTAE8. 
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No.  4689. 


Marks,  ^V?^^' 
Diameter,  l"/l29. 

Sectional  area,  I  square  inch* 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation. 

Siiccennivc 

SiicceHHlve 

Total. 

Per  snnare 
inch. 

eluiif^atiou 
per  inch. 

JRemarka. 

Poundi. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

28,720 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12  000 

13.000 

14,000 

15,000 

16.000 

17,000 

18. 000 

19.000 

20.000 

21,000 

22,000 

23, 000 

24,000 

25.000 

,28, 720 

Inch. 
0. 

.  000050 
.000100 
.000155 
.  0002i)5 
. 000255 
.  001)305 
.000355 
.000415 
.000470 
.000540 
.000505 
.000600 
.000720 
.000700 
.000855 
.000945 
.001015 
.001105 
.001200 
.001310 
.001450 
. 001505 
.001760 
.001975 

Inch. 

0. 

.  oooa'io 
.  oooo.'»o 
.  oom>55 

.0000,^ 
.  OOW.'M) 
. 000050 
.000050 
.00OCK3O 
.  001*055 
. 000070 
.000055 
.000005 
.  000(;(M) 
.000070 
.000065 
.000090 
.000070 
.000090 
.000095 
.000110 
.000140 
.000145 
.0001C5 
.000215 

Tneh. 
0. 

Inch. 
0. 

luitial  load. 
Tensile  strength. 

.0110005 

.000005 

.000015 

.00V)010 

. 000045 

.000030 

.000060 

.000015 

.000100 

.000040 

.000145 

.000045 

.  000210 

.000065 

.000330 

.000120 

. 000510           .  000180 
.  000670           .  000160 

1 

Fractured  '\6  fi:om  neck.    Appearance,  granular. 
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12-INCH    B.    L.    RIFLED    MORTARS. 


No.  1064. 


Marks,  12  M^ByTR. 

Len^b,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5^'. 


Applied  loada. 


Total. 


Poundt. 
1,000 
2,000 
8,000 
4,000 
6.000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
10,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23.000 
24.000 
26,000 
26.000 
27,000 
28.000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
33,000 
86,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
4:1,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
66,100 


Per  BQuare 
incn. 


Poundt. 
1,000 
2,000 
8,000 
4.000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
32,000 
33,000 
84.000 
85,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
68,100 


Oovnpres* 

■ion  per 

inoD. 


Inch. 
0. 

.00004 
.00008 
.00014 
.00020 
.00026 
.00032 
.00038 
.00040 
.00052 
.00058 
.00064 
.0007U 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00114 
.OOlSfi 
.00128 
.00136 
.00146 
.00156 
.00170 
.00184 
.00106 
.00216 
.00236 
.00266 
.00200 
.00314 
.00364 
.00402 
.00434 
.00472 
.00530 
.00584 
.00632 
.00684 
.00738 
.00800 
.00850 
.00912 
.00950 
.00994 
.01034 
.01070 
.01106 


Saccessivo 

oomprea- 

•lon  per 

inch. 


Inch. 
0. 

.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00010 
.00010 
.00014 
.00014 
.00012 
.00020 
.00020 
.00020 
.00034 
.00024 
.00040 
.00048 
.00032 
.00038 
.00068 
.00054 
.00048 
.00062 
.00064 
.00062 
.00050 
.00062 
.00038 
.00044 
.00040 
.00036 
.00086 


Permanent 
set. 


Inch. 
0. 


0. 


.00002 


00006 


.00014 


00028 


00082 


00220 


00424 


00674 


.00664 


Saocf«9ivo 

pemuuient 

set. 


Remarks. 


Inch.      ! 
0.  Tnitlallood. 


00002 


00004 


00008 


,00014 


00064 


00188 


00204 


00250 


.00180 


Ultliiuite  strcngtli. 


Failed  by  triple  flexure. 
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No.  1055. 


Length,  10'^5. 
Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Ganged  length,  5". 


Applied  loads. 
Total. 


Pounds. 

l.UOO 
2,000 
3,000 
4,UO0 
5,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23.000 
24.000 
25,000 
26.000 
27.000 
28,000 
29,000 
80,0U0 
31,000 
32,000 
33,000 
34.000 
85,000 
38,000 
37,000 
38,000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
57,980 


Per  f4quare 
inch. 


Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,0J0 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
82,000 
33,000 
34,000 
85.000 
86.000 
87,000 
38. 000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,000 
57,080 


CoiuproA- 

sion  per 

inch. 


Inch. 
0. 

.00004 
.00010 
.00016 
.00024 
.00030 
.00034 
.00012 
.00048 
.00052 
.00058 
.00064 
.00070 
.00076 
.00080 
.00088 
.00094 
.00100 
.00106 
.00112 
.0012" 
.00128 
.00134 
.00142 
.00152 
.00166 
.00178 
.00188 
.00198 
.00220 
.00248 
.00276 
.00310 
.00352 
.00402 
.00442 
.00490 
.00532 
.00602 
.00662 
.00710 
.00756 
.00824 
.00894 
.00972 
.01020 
.01068 
.01142 
.01214 
.  01310 


Succfvssive 
compres- 
sion per 
inch. 


Itieh, 
0. 
.00004 
.00006 
.00006 
.00008 
.00006 
.00004 
.00008 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00000 
.00006 
.00008 
.00U08 
.00006 
.  O0UO8 

.oaoio 

.00014 
.00012 
.00010 
.00010 
. 00022 
.00028 
.00028 
.00034 
.00042 
.00050 
. 00040 
.00048 
.00042 
.00070 
.00060 
.00048 
.00046 
.00068 
.00070 
.00078 
.00048 
.00048 
.00074 
.01072 
.00096 


Permanent 
set. 


Ineh. 
0. 


00002 


.00004 


.00008 


.00016 


.00030 


00068 


.00224 


00466 


00734 


01040 


Successive 

permanent 

set. 


Inch. 
0. 


.00002 


.0(M)02 


.00004 


.00008 


.00014 


00038 


00156 


00232 


00278 


00306 


Kemarks. 


Tnitial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1056. 


Length,  10".5! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'\ 


Applied  loads 

sou 
incn 


TotaL 


P<nmds. 


] 
2 
3 
4, 
6 
6 
7 
8 
9 
10, 

n 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30, 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48, 

49 
50 
54 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

wo 

000 
000 
000 
000 
000 
000 
000 
000 
000 

000 
000 
910 


Per  square 


Pounds, 

1,000 

2,000 

3,000 

4,000 

5,009 

6,000 

7,000 

8.0(X) 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16. 000 

17,000 

i8;ooo 

19,000 
20,000 
21,000 
22,000 
23,000 
24, 000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32, 000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

49,000 
50,000 
54,910 


Compres- 
sion per 
inch. 


Ineh. 
0. 

.00004 
.00010 
.00014 
.00020 
.00026 
.00032 
.00040 
.00044 
.00050 
.00056 
.00062 
.00068 
.00072 
.00078 
.00084 
.00090 
.00096 
.00102 
.00108 
. 00116 
.00124 
.00130 
.00140 
.00148 
.00158 
.00168 
.00180 
.00192 
.00210 
.00236 
.00258 
.00200 
.00316 
.00352 
.00386 
.00422 
.00464 
.00514 
.00560 
.00600 
.00628 
.00660 
.00690 
.  00716 
.00734 
.00744 
.00748 

.00760 
.00768 


Successive 
compres- 
sion per 
incn. 


Ineh. 
0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00008 
.00010 
.00010 
.00012 
.  00012 
.00018 
.00026 
.00022 
.00032 
.00026 
.0003C 
.  00034 
.  O0O3O 
.00042 
.00050 
.00046 
.00040 
.00028 
.00032 
.00030 
. 00026 
.00018 
.00010 
.00004 

.00012 

.00008 


Permanent 
set. 


Ineh. 
0. 


.00002 


.00006 


.00012 


.00028 


SucceAMvo 

])enuaueut 

set. 


Remarks. 


Ineh.^    ' 

0.  I  Iiiitialload. 


00002 


00004 


00006 


.00016 


.00066 


.00180 


.00366 


00506 


00562 


.00038 


.00114 


.00186 


.00140 


.00056 


Deflects;  oohtoxoii  the 
mlezoineter  aide. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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Body  No.  22  (secoivd  casting). 


No.  4753. 


Marks,  '^MR-iTR, 

Diameter,  l'U29. 
Sectional  area,  1  square  incb. 
Length  of  stem,  23'^ 
Gauged  length,  20". 


Applied  loada. 

Elon;rntion 
per  inch. 

SacocHsive 

Permanent 
set. 

Successive 

1 

Total. 

Per  square 
inoD. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21. 0(4) 

22,000 

23,000 

24.000 

elongation 
pei*  inch. 

permanent 
set. 

Inch. 
0. 

Remarks. 

Pounds. 

1,000 

2,000 

S,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9.000 

10,000 

11.000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

IK.OOO 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

Inch. 
0. 

.000055 
.000105 
.000155 
.000210 
.000205 

.ooo:n5 
.  ooo:{«5 

.000430 
.000496 
.  OOO.'k'SO 
.OOOGIO 
.000690 
.000760 
.000845 
.000940 
.001010 
.001100 
.001205 
.001335 
.001480 
.001640 
.001880 
.002100 

Inch. 
0. 
. 000055 
.000050 
.000050 
.  00(;055 
.0;)0U55 
.000050 
.  000050 
.0i>J065 
.000065 
.  00i)U55 
.OOOWiO 
.000080 
.000070 
.00008.') 
.000005 
.000U70 
.000090 
.000105 
.000130 
.000145 
.000160 
.000^^40 
.000220 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000005 

.000005 

.000035    ;      .0000.30 

.000050 
............ 

.000015 

.000070 

.000020 

.000:10 

.000040 

.000175 

.000065 

.000260 

.0OOU85 

.000415 

*'  .666155 

Fractured    5".9  from   neck.     Appearance,  granular,   with   coarse 
spangles. 
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No.  4754. 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'\ 
Gauged  length,  20''. 


Applied  loads. 

Klon^tion 
per  inch. 

Siirco»8ive 

Periuaueut 
set. 

StieoAMlTe 

Keiuai'ka. 

Total. 

Poundi. 
l.COO 

2.  (00 

3.  (KM) 
4,0'K) 
5.000 
6,000 
7,000 
8,000 
9, 000 

10,000 
11.000 
12,00*1 
13.000 

1 4.  (00 
l.\000 
10, 000 
17. 000 

15,  000 
10,000 
20,000 
21.000 
2.i.  (too 

2;{,ooo 

24,(00 
25, 000 
28,150 

PerMoare 
inch. 

olun«;iition 
por  inch. 

penuonent 
Bet. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8.000 

9.000 

10.  000 

11,000 

12, COO 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

2.).  000 

21.000 

22, 000 

2  (,  (HH) 

2^,000 

25.000 

28,150 

Ineh. 
0. 
.000050 
.000100 
.OOiM.'M) 
.  0  ^-'00 
.000245 
.000296 
.0O0.').t5 
.  000395 
.  0001.50 

.  oo":.oo 

.  000560 
.01H)0]5 
.  OOOTi'H) 
.  OiH)7.50 
.  (H)0810 
.000925 
.OOOiiOO 
.001045 
.001140 
.0012(0 
.001355 
.0015(H) 
.001060 
.001900 

Ineh. 
0. 

.000050 
.000050 
.000050 
.OOO-JSO 
.000015 
.  00(K>50 

.  ooou:»o 

.  00  H»50 
.000055 
.000050 
.000060 
.000055 
.  0(H)a75 
.000060 
.000060 
.000115 
.000065 
.0(KK)55 
.000005 
.OOOlliO 
.000115 
.0(H)  145 
.OiHilOO 
.0uO240 

Inch. 
0. 

Ineh. 
0. 

Initiiaioad. 

Tensile  strength. 

0. 

.000010    1      .000010 

.  000030           . 000020 

.000050 

.000020 

.600070 

.  omt2o 

.000110 

.000040 

.000160 

.000050 

.000260 

.000100 

. 000445 
.0106UO 

.600185 
.000155 



Fractured  I'M  from  neck.    Appearance,  granular. 
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No.  1085. 


Marks,  "^bX^^ 
liCiigth,  ICA" 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5^'. 


Applied  loads. 


Total. 

Per  square 
inch. 

Poundg. 

Pounds. 

i.otio 

1,000 

2,000 

2,000 

3,0(»0 

3,000 

4,0  JO 

4,000 

6,000 

5,000 

6.000 

6,000 

7,000 

7,000 

8.000 

8,000 

9.000 

9,000 

10.000 

10,000 

11,000 

11,000 

12.000 

12,000 

13,000 

13,000 

14.000 

14,000 

16,000 

15,000 

10,000 

16,000 

17.000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21,000 

22.000 

22,000 

23.000 

28,000 

24,000 

24,000 

26,000 

25,000 

26,000 

26,000 

27,000 

27,000 

28,000 

28,000 

29,000 

29,000 

30,000 

80,000 

31,000 

81,000 

82.000 

32,000 

33,000 

33,000 

34,000 

34,000 

36,000 

36,000 

36,000 

36,000 

37,000 

37,000 

38,000 

-    38,000 

89,000 

39,000 

40,000 

40,000 

41,000 

41.000 

42,000 

42,000 

48,000 

43,000 

44,000 

44,000 

46,000 

45.000 

46^000 

46,000 

47,000 

47,000 

48.000 

48.000 

49,000 

49,000 

60,000 

60.000 

60.280 

60.280 

Compres- 
sion per 
inch. 


Inch. 

0. 

.00004 
.00010 
.00014 
.  00020 
.  00>)24 
.00030 
.00034 
.00040 
.00046 
.00052 
.00058 
.00002 
.00068 
.00074 
.00078 
.00084 
.00000 
.00008 
.00104 
.00110 
.00110 
.00124 
.OOl.'^O 
. 00140 
.00148 
.00150 
.00168 
.00178 
.00104 
.00210 
.00220 
.00248 
.00206 
.00306 
.00330 
.00356 
.00400 
.00444 
.00494 
.00534 
.00586 
.00636 
.00676 
.00744 
.00700 
.00A40 
.00876 
.00012 
.00950 


SuocoHsive 
compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.OOiXNS 
.00004 
.00006 
.00004 
.0(.006 
.  00004 
.  OOOOG 
.00)00 
.  00.^00 
.  0(>(K>G 
.00004 
.00006 
.00006 
.00004 

.  o;  ooG 

.OOMiO 
.00008 
.0(»006 
.00006 
.00006 
.00008 
.00006 
.00010 
.00008 
.00008 
.00012 
.00010 
.00016 
.00016 
.00010 
.00022 
.00018 
.00040 
.00024 
.00020 
.00044 
.00044 
.00050 
.00040 
.00052 
.00050 
.00040 
.00068 
. 00046 
.00050 
.00036 
.OOOJO 
.00038 


Permanent 

set. 


Inch, 
0. 


0. 


0. 


.00004 


.00010 


Siiooessire 

permanent 

set. 


0. 


Semarks. 


luiUal  load. 


.00004 


.00006 


.00022 


.00012 


.00050 


.00028 


.00132 


.00206 


.00516 


.00082 


.00104 


.00220 


.00704 


.00188 


'I 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  108C. 


Marks,  12  ^^ti^^J  n, 

Diameter,  l".l 29. 

Sectional  are'a,  1  square  inch. 

Gauged  length,  6". 


Applii 
Total. 

Poundt. 
1,000 
2. 000 
3,000 
4,000 
5. 000 

6,  (M)0 

7,  Oi  0 
8,0(K) 
9,000 

10,000 
11.010 
12,0(M) 
13.000 
14,000 
15,  OCO 
16,000 
17,000 
18,  (KM) 
19, OJO 
20,000 
21,000 
22, 0(H) 
23. 000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30.000 
31,(00 
32,000 
33.000 
34.0U0 
35,000 
36,000 
37.000 
38,  COO 
39. 000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,  (KX) 
46,000 
47.000 
48,  (MM) 
49,000 
50,000 
60,040 

h1  londs. 

For  sfiiiare 
iiicli. 

rounds. 
1,000 
2, 000 
3.  (,00 
4.000 
5,  (lOO 
6.0(M) 
7.000 

9,000 
10. 0(M) 
11,000 
12,000 
13,000 
14.0(H) 
15,000 
16,000 
17,000 
18,  OitO 
19, 0(H) 
20,000 
21,000 
22.000 

2:j,ooo 

24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30.000 
3MHM) 
32,000 
33,000 
34.  (KM) 
35,000 
36.000 
37,000 
38,000 
39,000 
40.000 
41,IHX) 
42,000 
43.  (KM) 
44,000 
45,000 
46,000 
47,000 
48. 000 
49.  (MM) 
50,000 
60,040 

Com  pro »- 
incli. 

Inch. 
0. 

.Ov»004 
. 00010 
.OiH)14 
.  00020 
.00026 
.  (K)o:so 

.  00036 
.00010 
.  OOlMfl 
.  000.'>0 
.0;/05t 
.  0(MI60 
.00066 
.  0(K»72 
.  0(KI7« 
. 00082 
.00090 
.  000!)6 
.00100 
.  00108 
.00114 
. 00122 
.00128 
.00l:)4 
.00144 
.00152 
.00102 
.00176 
.00190 
. 00204 
.  00222 
.  (K»248 
.0,1272 
.00310 
.001*42 
.00368 
.  00422 
. 00170 
.  00.>14 
.00.576 
.00632 
.00686 
.00744 
.008(0 
.  0()i<HO 
. 00936 
.01016 
.01118 
.  01222 

Sncro««ivo 

coini»rr»- 

sioii  nor 

inch. 

huh. 
0. 
.00004 
.0«K)06 
.00004 
.  0(K)00 
.  (MNKMi 
.  00J04 
.  04HMI6 
.  00.)04 
.  00(HK1 
.00(M)1 
.0  004 
-00006 
0(H)00 
.00006 
.(M)«K)4 
.OiiO(MJ 
.  .  000ii8 
.00(K)6 
.00004 
.0(HK»8 
.  OiHiOO 
.01KM)8 
.0(MMM5 
.00006 
.0(K)I0 
.(HK08 
.OfOlO 
.00014 
.00014 
. 00014 
.00018 
.  0J02U 
.  0<M)24 
. 00038 
. 00032 
. 0OU26 
.0U054 
.00048 
. 00044 
.  0(K)J2 
.00056 
.  IMK).>4 
.00:>.'i8 
.  00'.J96 
.  (MM)46 
.0(H>50 
.(HHI80 
.  00102 
.00104 

rormimc'iit 
set. 

Iiteh. 
0. 

ShcochhIvo 

Iioniinncnt 

set. 

Inch. 
0. 

Remarks. 

Iiiiti:il  load. 

0. 

' 

t. ..'.'. ".'!". 

!•■• 

0. 

............ 

.OOOM 

.00(H)4 

-- 



.  00010 

.  (K).  03 

.  0(W20 

,00010 

1 

.  00018 

.00028 

.0)120 

.00072 

.00318 

.  001 P8 

1 

1 

.00606 

.00288 

.       ......'   - 

.Oul)50 

.  (0344 

Ultimate  strength. 

Failed  by  triple  flexuret 
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12-INCH   B.   L.    RIFLED   MOBTABS. 
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No.  1087. 


Marks,'' %,» 
Length,  10".5. 

Diameter  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Applied  loads. 

Coroprea- 

aion  per 

inch. 

Saccosaive 

comprea- 

aioii  per 

inon. 

Inch. 

0. 

.00004 
.00006 
.00004 
.0UO04 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00U08 
.00012 
.00006 
.00008 
.00014 
.00016 
.00016 
.00018 
.00024 
.00028 
.00030 
.00028 
.00042 
.00054 
.00042 
.00052 
.00044 
.00056 
.00058 
.00054 
.00070 
.00070 
.00050 
.00050 
.00060 
.00084 

PermaDent 
aet. 

Snoceaaive 

perinaucnt 

aet. 

• 
Ron^nrks. 

1 

Total. 

Per  sqnare 
inch. 

Poundi. 

1,000 

2,000 

3,000 

4.000 

5,U00 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,  too 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25.000 

26,000 

27.000 

28,000 

29,000 

30.000 

31,000 

32,000 

33.000 

81000 

35,000 

36.000 

37.000 

38,000 

:h).ooo 

40,000 
41,000 
42,ai0 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
60,880 

Poundt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.(100 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
60,880 

Inch. 
0. 

.WK)04 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00088 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 

00076 
.00082 
.00088 
.00004 
.00102 

00108 
.00114 
.00122 
.00130 
.00138 
.00150 
.00156 
.00164 
.00178 
.00104 
. C0210 
.00228 
.00252 

0O280 
.00310 
.00338 
.00380 
.00434 
.00476 
.00528 
.00572 
.00628 
.00680 
.00740 
.00810 
.00880 
.00930 
.00980 

01040 
.01124 

Inch. 
0. 

Inch. 
0. 

Initial  loiid. 

• 
Ultimate  atrenj^h. 

0. 

0. 

.00004 

.00004 



.'!'!!! 

.00010 

.ooooo 

.....;;.:.: 

.  00020 

.00010 

.00052 

.00032 
... ...... 

...... ...... 

1 

t 

I 

.00146 

.00094 

.00330 

.00184 

.00582 

.  00252 

.668G6 

.00284 

r 

Failed  by  triple  flexure* 
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12-INCH   B.   L.   RIFLED   MORTABS. 


Body  No.  2?. 


No,  4693. 

Marks,  ^2^^,'^^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  st^m,  23". 
Gauged  length,  20". 


Applic 
TotAl. 

id  loacls. 

Per  Bauaru 
incn. 

EloDcation 
per  uicb. 

SnccoB«ive 

eluDfftitiuu 

perlnch. 

PormAnent 
act. 

• 

Sncoenalre 

permanent 

tet. 

Bemarka. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

2:1,000 

24,000 

25,000 

25.010 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

13,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

25.010 

Inch, 
0. 
.000050 
.000100 
. 000150 
.000200 
.000250 

. oouao5 

.  000360 
.000420 
.000185 

.ooor>50 

.000610 
.000600 
.0007.55 
.000850 
.0000J5 
.001040 
.001150 
.001265 
.001425 
.001575 
.001790 
.002125 
.  OOittO 
.002715 

Ineh. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000065 
.000005 
.000060 
.000080 
.000065 
.000095 
.000085 
.000105 
.000110 
.01)0115 
.000160 
.000150 
.000215 
.  ooo:j:i5 
.000225 
.000365 

Ineh. 

0. 

Ineh. 
0. 

Initial  load. 
Tensile  strengfli. 

0. 

.000010 

.000010 

.000040 

.000030 

.000055 

.000015 

.000105 

.000060 

.000190 

.000085 

.000316 

.000125 

.000540 

.000225 

.000945 
.001240 

.000405 
.000295 

Fractured  4".9  from  neck.    Appearance,  granular. 


12-INCH   B.    L.   RIFLED   MORTARS, 
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No.  4694. 

Marks,  "^^;^^' 
Diameter,  l"i29. 
Sectional  area,  1  square  inch, 
Len^h  of  stem,  23". 
Gauged  length,  20". 


Applied  loodi. 

EloncAtion 
per  inch. 

Snccessire 

Permanent 
sot. 

« 

Sacceesire 

pemiAneut 

Bet. 

i 
Remarks. 

1 

ToUI. 

Per  sqiuuro 
inch. 

eloneation 
perlnch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

28,020 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

30,000 

2L0OO 

22,000 

23.000 

24,000 

25,000 

28,020 

0. 

.000050 
.000100 
.000150 
.000200 
.000255 
.000300 
.003355 
.000410 
.000400 
.000525 
.000590 
.000650 
.000710 
.000795 
.000855 
.000945 
.001025 
.001110 
.001225 
.001350 
.001470 
.001650 
.001800 
.002060 

Inch. 
0. 
.000050 
.000050 
.000050 
.000050 
.000055 
.000045 
.000055 
.000055 
.000050 
.000065 
.000065 
.000060 
.000060 
.000085 
.000060 
.000090 
.000080 
.000085 
.000115 
.  000125 
.000120 
.000180 
.000150 
.000200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 
Tensile  strength. 

0. 

.000010 

.000010 

.000030 

.000020 

.000050 

.000020 

.000090 

.000040 

.000140 

.000050 

.000200 

.000060 

.000320 

.000120 

.000505 
.000700 

.000185 
.1)00195 

Fractured  10".6  from  neck.    Appearance,  granular. 
H.  Ex,  43 13 
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la-INCn   B.  L.  RIFLED    MORTARS. 


No.  10G3. 


Marks,  " ^b9^ ^ 

Length,  lO^.s! 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5''. 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 

e,ooo 

7,000 
8,0U0 
9,000 
10.000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
20,000 
30,000 
31,000 
82,000 
33,000 
34.000 
35,000 
36,000 
37.000 
38,000 
89,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,570 


Per  nquare 
inch. 


Poundt. 
1.000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,  too 
27.000 
28,000 
20,000 
30,000 
31.000 
32,000 
33,000 
34,000 
85,000 
36,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
59,570 


Compree- 

aion  per 

inch. 


Inch, 

0, 
.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.00034 
.00038 
.00044 
.UOO.'M) 
.00056 
.00062 
.00070 
.00074 
.00082 
.00088 
.0(H)04 
.00100 
.00106 
.00112 
.00120 
.00128 
.00134 
.00142 
.00152 
.00160 
. 00170 
.00182 
.00196 
.00214 
.00228 
.00252 
.00278 
.00306 
.00344 
.00374 
.00418 
.00462 
.00500 
.00560 
.00594 
.00640 
.00698 
.00754 
.00800 
.00840 
.00884 
.00938 
.00980 


Succouire 

coiupres* 

siou  per 

incD. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00010 
.00008 
.00010 
.00012 
.00014 
.0001b 
.00t)14 
.00024 
.00026 
.00028 
.00038 
.00030 
.00044 
.00044 
.00038 
.00060 
.00034 
.00046 
.00058 
.00056 
.00046 
.00040 
.OOOU 
.00054 
.00042 


Pcrnianent  ?Vf^r'"i':? 
MAnt         >  peniuinent 

•*''•  set. 


Remarka. 


Inch, 
0. 


Inch. 
0. 


0. 


.00002 


.00002 


.00010 


00016 


00030 


00054 


00138 


00308 


00530 


00734 


00008 


00006 


00014 


.00034 


.00084 


00170 


00222 


,00204 


Initial  load. 


Ultimate  rtreDgtb. 


Failed  by  triple  flexure. 
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No.  1064:. 


Length,  lO^X* 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
10.000 
20,000 
21.000 
22.000 
23.000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
38,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
60,560 


Per  Banare 
incQ. 


Ptntnds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.  UOO 
17,000 
18.000 
li),  000 
20,000 
21,000 
22.  (KH) 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35, 000 
36,000 
37,000 
38,000 
39,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
60,560 


nompres- 

sion  per 

inon. 


Inch, 
0. 
.00004 
.00008 
.00014 
.00018 
.00024 
.00028 
.00034 
.00a'18 
.00044 
.  0UO.5U 
.(KM)56 
.00000 
.00064 
.00070 
.00076 
.00082 
.00090 
.00094 
. 00102 
.00110 
.00116 
. 00122 
. 00132 
.00140 
.001.50 
.00160 
.00170 
.  00186 
.00202 
.00222 
.00240 
.00260 
.00296 
.00330 
.00376 
.00410 
.00440 
.00406 
.00554 
.00650 
.00722 
.00768 
.00832 
.00890 
.009:U) 
.00992 
.01070 
. 01132 


Sncce«aive 

compr<>B- 

sioit  i)er 

inco. 


Inch. 
0. 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
. 00006 
.00004 
.00(H)4 
.  (HI006 
.00000 
.  00()()C) 
.00008 
.00004 
.00008 
.00008 
.00006 
.00006 
.00010 
.00008 
.00010 
.00010 
.  00010 
.00016 
.00016 
. 00020 
.00018 
.00020 
. 00036 
.00034 
.00046 
.00034 
. 00030 
.00056 
.00058 
.00072 
.00072 
.00046 
.00064 
.00058 
.00040 
.00062 
,00078 
.00062 


Pormanont 
soL 


fneh. 
0. 


0. 


.00002 


.00006 


.00012 


00024 


00060 


00162 


.00358 


.00608 


.00874 


Succo8J«ivo 
peruiaueut 


IfiCh, 

0. 


.00002 


.00004 


00006 


.00012 


00030 


.00102 


00196 


,00250 


,00266 


BemarkB. 


Initiid  load. 


Ultimate  Btrength. 


Failed  by  triple  flexure. 
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12-INCH   B,    L.    RIFLED   MOETAES. 


No.  10G5. 

Length,  10".5. 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loada. 


Totid. 


Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
82,000 
83,000 
84,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
58,400 


Pet  sonare 
iuon. 


FouruU. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
85.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
58,400 


Gomprw- 

sioD  per 

inoL 


Inch. 
0. 
.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00036 
.00040 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00082 
.00088 
.00094 
.00100 
.00108 
.00114 
.00122 
.00130 
.00138 
.00146 
.00152 
.00160 
.00176 
.00188 
.00202 
.00218 
.00240 
.00262 
.00294 
.00328 
.00356 
.00380 
.00426 
.00478 
.00522 
.00566 
.00592 
.00632 
.00694 
.00710 
.00724 
.00782 
.00738 
.00736 


Succeseive 

Gompres- 

sioti  per 

Incn. 


Inch. 

0. 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 
.00008 
.00016 
.00012 
.00014 
.00016 
.00023 
.00022 
.00032 
.00034 
.00028 
.00024 
.00046 
.00052 
.00044 
.00034 
.00036 
.00040 
.00062 
.00016 
.00014 
.00008 
.00006 
.00002 


PermaBont 

«et. 


Inoh. 
0. 


0. 


.00002 


.00004 


00010 


Snoceuive 

permanent 

Bet. 


Inch. 
0. 


BemarkB. 


Initial  load. 


.00002 


.00002 


.00006 


00020 


.00048 


00128 


.00286 


.00010 


.00028 


.00080 


.00158 


.00460 


.00174 


,00518 


.00058 


Deflects.    ITicrometer 
on  the  convex  aide. 

Ultimate  strength. 


Failed  by  triple  flexure. 


12-INCH    B.    L.   RIFLED    MORTARS. 

Body  Ko.  23  (second  casting), 

No.  4765. 

Mart8,"VfJ^ 
Diameter,  l".i29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23". 

Gauged  length,  20''. 
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Applied  IfMidfl. 

Elongation 
per  mch 

SiicoesKlve 

eloii»^ation 

perlnob. 

Permanent 
set. 

Saoceaeive 

Remarks. 

Total. 

Per  Bouare 
tnoD. 

permanent 
set 

Potmdt, 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

28,420 

Pifundb. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,0U0 

24.000 

25,000 

28,420 

Inch. 
0. 

.000045 
.000090 
.000140 
.000185 
.000235 
.000285 
.009340 
.0O0U9O 
.000445 
.000505 
.000565 
.000640 
.000706 
.000785 
.000860 
.000955 
.001050 
.001150 
.001200 
.001410 
.  001570 
.001776 
.002010 
.002315 

Inch. 

0. 
.000046 
.000045 
.000050 

000045 

000(t50 
.000050 

000055 
.OOOtCiO 
.  000055 
.000060 
.000000 
.000075 
.000065 
.OOOOW 

000075 
.000005 
.000095 
.000100 
.000140 
.000120 
.000160 
.000205 
.000235 
.000305 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensilo  strength. 

0. 

. 

1 
1 

0. 

.000010 

.000010 

.000045 

.000035 

.000090 

.000046 

.000145 

.000055 

.000245 

.000100 

.000400 

.000156 

.000605 
.000905 

*  .666295"* 
.000210 

Fractured  2".7  from  neck.    Appearance,  granular. 
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12-INCII   D.    L    RIFLED   MOUTAliS. 


Ko.  47  50. 


Marks,  12  MR^pTR. 

Diameter,  1".129. 
Sectional  ^rea,  1  square  inciL 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

i 
Sn«  ri'BaWe 

Pferin.mout  1 
sot. 

Rucc^.SHix-e 

Remarks. 

Total. 

1 
Per  snuare 
inch. 

oloii  •ration 
per  iucli. 

|i«riiiaiifut 

8ft. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25, 000 

28,890 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,  (KM) 

24,000 

25,  (too 

28,890 

Inch. 
0. 

.000040 
000090 
000140 
. 00U185 
. 000235 
.000285 
. 000335 
.000390 
.000445 
.000495 
,000555 
. 0000U5 
.000665 
.000730 
.000805 
.000880 
.000{M5 
.001020 
. 001105 
.001190 
.001300 
.001405 
.001550 
.001700 

Inch. 
0. 
.000040 
.000050 
.  001K>50 
.000045 
.  000050 
.  OOOO.'iO 
.  000050 
.  O0OU55 
.000055 
.  OOOO.'iO 
.000060 
.  OOOO-SO 
.000060 
.000065 
. 000075 
.  00(M)75 
.000065 
.  0OIJO75 
.000085 
.000085 
.000110 
.  000105 
.000145 
.000150 

Inch, 
0. 

Tneh.       1 
0. 

Initial  load. 

Tensile  strength. 

■•■•••■•■••' ----- 

0. 

............ 

1 

1 

; 

6. 

.000020 

.000020 

.000025 

.(kOOOOo 

.000050 

.000025 

.000095 

'  .066645 

.000145 

.000050 

.000205 

.000060 

.  00(»:J25 
.0UO4O5 

.  000120 
.UOOO8O 

Fractured  at  neck.    Appearance,  granular. 


12>IKCH  B.  L.  RIFLED   MORTARS. 
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No.  1088. 


Marks,  ^'*WJ^ 
Length,  10".5' 
Diameter,  1".129. 
Sectional  area,  1  sqnare  inch. 
Gauged  length,  5'^ 


Applied  loads. 


Totia. 


Poundt, 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31.000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
50,720 


Per  Muare 


MUI 

icn. 


inc 


Pounds. 
1,000 
2,000 
.  3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11.(00 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
59,720 


Comprea- 

«loii  per 

iucii. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.0OU26 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00066 
.00072 
.00080 
.00086 
.00094 
.00100 
.00104 
.00110 
.00118 
.00124 
.00132 
.00140 
.00150 
.00160 
.00170 
.00182 
.00200 
.00216 
.00234 
.00260 
.00290 
.00314 
.00340 
.00370 
.00424 
.00476 
.00522 
.00558 
.00610 
.00686 
.00720 
.00810 
.00874 
.00920 
.00978 
.01042 
.01120 


Sncocsjjive 

oonipreA- 

sion  per 

incu. 


Inch, 
0. 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
,00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.00010 
.00010 
.00012 
.00018 
.00016 
.00018 
.00026 
.00030 
.00024 
.00026 
.00030 
.00054 
.00052 
.00046 
.00036 
.00052 
.00076 
.00034 
.00090 
.00064 
.00046 
.00058 
.00064 
.000T8 


Permanent 
set. 


Inch. 
0. 


0. 


.00002 


00010 


00020 


,00052 


,00140 


.00U20 


.00576 


Snccessire 

pennanent 

set. 


Remarka. 


Inch.      ! 

0.     '  Initial  loud. 


.00002 


.00008 


.00010 


00032 


00088 


.00180 


.00256 


.00858 


.00282 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-lNCH   B.   L.   UIFLED   MOBTABS. 


No.  1089. 

Length,  10".6. 
Diameter,  1/M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loRdft. 


Total. 


Poundi. 
1,000 
2,000 
3.000 
i,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
2G.0OO 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
S.'i.OOO 
36,000 
^7.000 
38,00i 
39, 000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
60,320 


Fer  aquare 


aqaa 

DCO. 


inc 


Pounds, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28.000 
29,000 
80,000 
31,000 
82,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,010 
43,000 
44,000 
45.000 
40.000 
47,000 
48.000 
49,000 
50,000 
60,320 


Compres- 

sion  per 

incu. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00076 
.00082 
.00090 
.00094 
.00100 
.00100 
.00114 
.00122 
.00130 
.00138 
.00146 
.00156 
.00168 
.00180 
.00200 
.00216 
.00234 
.00260 
.00290 
.00332 
.00360 
.00100 
.00430 
.00486 
.00546 
.00590 
.00636 
.00690 
.00756 
.00830 
.00890 
.00940 
.01000 
.  01002 
.  01160 


Succosaive 

coioprea* 

aion  per 

incn. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00000 
.00006 
.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00012 
.00012 
.00020 
.00016 
.00018 
.00026 
.00030 
.00042 
.00028 
.00010 
.00030 
.00056 
.00060 
.00044 
.00046 
.00054 
.00066 
.00074 
.00060 
.00050 
.00060 
.00092 
.00068 


Permanent 
aot. 


Inch. 
0. 


Siioceaaive 

I>emuinent 

aet. 


0. 


0. 


.00002 


.00008 


.00020 


.00056 


.00160 


.00346 


00600 


00898 


tneh. 
0. 


Bomarka. 


I 


IniUal  load. 


.00002 


.00006 


.00012 


00036 


,00104 


00186 


00254 


00298 


Ultimate  etrengtli. 


Failed  by  triple  flexure. 


12-lNCH   B.    L.   RIFLED   MOBTABd. 


281 


No.  1090. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'^ 


Applied  loftds. 

TotaL 

Fbr  sqiiaro 
incli. 

Pounda. 

Pcund$. 

l.OOO 

1,000 

2,000 

2,000 

S,000 

8,000 

4,000 

4,000 

5.000 

5,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8.000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12.000 

12,000 

13.000 

13,000 

14,000 

14,000 

13.000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19.000 

19,000 

20.000 

20,000 

21.000 

21,000 

22.000 

22,000 

23,000 

23,000 

24,000 

24.000 

25.000 

25,000 

26.000 

26.000 

27,000 

27,000 

28,000 

28,000 

20.000 

29,000 

39,000 

80,000 

31.000 

81,000 

82,000 

32,000 

33,000 

33,000 

84,000 

34,000 

35,000 

85.000 

36.000 

36,000 

37,000 

87,000 

38,000 

88,000 

39,000 

89.000 

40,000 

^40,000 

41  000 

41,000 

42,060 

42,000 

43,000 

43,000 

44.000 

44,000 

45,000 

45,000 

46.000 

46,000 

47,000 

47,000 

48,000 

48.000 

40,000 

49,000 

50,000 

50,000 

60,820 

60,820 

CoTnpres- 

ftioDper 

inch. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.000:^2 
.00038 
.000t2 
.00050 
.00054 
.OOOGO 
.00064 
.00070 
.00076 
.00082 
.0J088 
.00094 
.00100 
.00106 
.00112 
.  00120 
.00128 
.00134 
.00140 
.00148 
.00156 
^00166 
.00176 
.00188 
.00200 
.00210 
.00224 
.00246 
.00204 
.00280 
.00316 
.00342 
.00364 
.00416 
.00440 
.00502 
.00548 
.00600 
.00658 
.00680 
.00760 
.00822 
.00922 


SucceAsivo 

coinpres-  .Pennanent 
sion  per    |        set. 
inch. 


Inch. 
0. 
.00004 
.00006 
.  0  »()04 
.00001 
.00004 
.00006 
.00004 
.00006 
.  00004 
.  0:)008 
.00001 
.00000 
.00004 
.00006 
.0J0J6 
.  OOO.W 
.000U6 
. 000J6 
.00006 
.  00  .06 
.  00  ;()0 
.00U08 
.00008 
.00006 

.  o.;oo6 

.  0(K)08 
.  00008 
.00010 
.00010 
.0  012 
.00012 
.00010 
.00014 
.00022 
.00018 
.00016 
.00036s 
.00020 
.00022 
.00052 
.00024 
.00062 
.00046 
.000.52 
.00058 
•.00032 
.00070 
.00062 
.00100 


Inch, 
0. 


Succenaive 

permanent 

set. 


Inch, 
0. 


0. 


0. 


.00002" 


.00008 


00002 


00006 


.00014 


00030 


00006 


00016 


.00074 


00044 


.00164 


.00370 


.00654 


00000 


09206 


00284 


Remarks. 


IniiiAl  load. 


Tntlmato  strength. 


Failed  by  triple  flexure. 
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12-INCH  B.  L.  RIFLED  MORTAKS. 

Body  No.  24. 


Nor4C97. 


Marks,  ^2^^^,'^^ 
Diameter,  I'M 29. 
Sectioual  area,  1  square  inclu 
Length  of  stem,  23". 
Gauged  length,  20V. 


Applied  \o&d». 

Elnn^inlion 
per  inch. 

SiicorBsive 

Pormaiient 
set. 

permanent 
set. 

Remarks. 

Total. 

Per  square 
inch. 

eloii<;Rtion 
per  iucb. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11  000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

27,160 

PoundM. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 

d.ooo 

10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18, 000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
27,160 

Inch. 
0. 
.000055 
.000105 
.000160 
.  000215 
.  000270 

.  ooo:i40 
.  oiHUoo 

.0i;0J55 
.  0(K)520 
.000.'>90 
-  .000655 
. 000725 
.OOJWO 
. 000890 
. 000980 
.001070 
.001105 
.  Q01300 
.0014:50 
.001595 
.001775 
.  002iMjO 
.002295 
.002050 

• 
Inch. 
0. 
.000055 

. 000050 
. 000055 
.000055 
. 000055 
. 000070 
. OOOOOO 
.  0(KX)55 
.OOliOOu 

.  ooo;)70 

♦  .000065 
. 000070 
. 000075 
.004K)00 
.OOOOiMJ 
.000090 
.  000125 
.000105 
.000130 
.000165 
.000180 
.000225 
.  00  r205 
.000355 

Inch. 
0. 

Inch. 
0. 

Initial  lead. 
Tcneile  strength. 

0. 

1 

. 000035 

.000035 

.000050 

.000015 

.000090 

.000040 

.000140 

.000050 

.0002a5 

.000065 

.000320 

.000115 

.000520 

.000200 

.600865 
.001155 

.666345 
.000200 

Fractured  10".6  from  neck.    Appearance,  granular. 


12-lNCH   B.   L.    RIFLED   MORTARS. 


283 


Ko.  4C98. 


Marks,  ^^  ^^i^  ^' 
Diameter,  l".i29. 
Sectioiml  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loacU. 


Total. 


Pounds. 

1«000 

2,000 

2f.U00 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10. 000 

11,000 

12.000 

13,000 

14.000 

15,000 

18.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

28,560 


Per  souare 
incn. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,  000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,500 


Elongation 
per  inch. 


Inch. 
0. 

.000050 
.000 100 
.000150 
.000200 
.000250 
.000300 
.000355 
.000405 
.000470 
.000535 
.000500 
.0(HMI55 
.0OU7J0 
.000780 
.0(K>850 
.000920 
.001000 
. 001075 
.001160 
.001200 
. 001375 
.001600 
.001800 
.001000 


SnccoBsivc 

elon;;ntion 

per  inch. 


iTieh. 
0. 
.000050 
.OOOO.'H) 

.oooa'U) 

.000050 
.000050 
. 000050 
.000055 
.000050 
.000065 
.000065 
.000055 
.000005 
.000055 
.d00070 
.000070 
.000070 
.000080 
.000075 
.000085 
.000100 
.000115 
.  000225 
.0002<)0 
.000100 


Permanent 
Bet. 


Jneh. 


0UO55V 
000055 


SncocMivo 

pvrniuiient 

set. 


Inch, 


0. 

0. 

. 

0. 

.000010 

.000010 

.000035 

.0(K)025 

.000050 

.000015 

.000065 

.000015 

.000120 

.000055 

. 000155 

.000035 

.OOO'i.'W 

.000095 

000300 
000105 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractoi-ed  at  neck.    Apx)earance,  granular. 


12-IKt'H    B.    L.    RIPLF.D   MOETABS. 
No.  1006. 


Marks,  ""bV^ 
Length,  10".5. 
Diameter,  l".12fl. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  5". 


Applied  load*. 

rP 

Keutrkt. 

ToUl. 

"'a™ 

Failed  by  triple  flexure. 


12-INCH   B.    L.   RIFLED   MOUTAKS. 
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Fo.  1067. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


Total. 


Pounda. 

1,000 

2,000 

3,000 

4.000 

5,000 

•,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 
16,000 
17,000 
IB,  000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
23,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
38,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,200 


Per  square 
incn. 


Pinmdt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
.20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,200 


Compres- 

Bion  per 

incii. 


Inch. 
0. 
.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.OOKJO 
.00108 
.00116 
.00122 
.00130 
.00136 
.00144 
.00156 
.00168 
.00178 
.00192 
.00210 
.002:)4 
.00254 
.00286 
.00318 
.00350 
.00390 
.00432 
.00470 
.00522 
.00580 
.00634 
.00674 
.00724 
.00776 
.00812 
.00862 
.00002 
.009.30 
.00950 
.00968 


Successive 

eonipres- 

sioQ  WT 

inun. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00006 
.00008 
.00012 
.00012 
.00010 
.00014 
.00018 
.00024 
.00020 
.00032 
.00032 
.00032 
.00040 
.00042 
.00038 
.00052 
.00058 
.00054 
.00040 
.00050 
.00052 
.00036 
.00040 
.00050 
.00028 
.00020 
.00008 


Permanent 
set. 


Inch. 
0. 


.00002 


.00008 


'  .00012 


.00024 


.00064 


.00176 


.00380 


.00582 


.00720 


Saccesslye 

pexmanent 

set. 


Inch. 
0. 


Somarks. 


Initiallood. 


.00002 


00006 


00004 


.00012 


00040 


.00112 


00204 


00202 


.00138 


Ultimate  strengtli. 


»        -■'J  ■      I 


«F^«"^i»" 


Failed  by  triple  flexure. 
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No.  IOCS. 

Length,  10".5. 
Diameter,  I'M 29.  . 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Compres- 

Hion  i)or 

iuoli. 

Successive 
compres- 
sion per 
inch. 

Formancnt 
set. 

Saccossive 

permanent 

set. 

Bemarks. 

Total. 

Per  Hquaro 
iucli. 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
0.000 
7,000 
8,(K» 
9,000 
10.000 
11,000 
12,000 
13,  (HW 
14.000 
15,000 
IC.OOO 
17,000 
18, 000 
19,000 
20,0(H» 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
59,900 

Pou7idt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11, 000 
12.000 
13, 000 
14.000 
15, 000 
16,000 
17,000 
18.000 
10,000 
20, 000 
21,000 
22, 000 
2:1.000 
24, 000 
25,  000 
20, 000 
27, 000 
28,000 
29, 000 
30,000 
31,000 
32,000 
33, 000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,0(K) 
46,000 
47,000 
48,000 
49, 000 
50,000 
59,900 

IncK 

0. 

.00004 
.00008 
.00014 
.00018 
.00024 
:0OO30 
.00036 
.  0!)042 
.00048 
.000.56 
. 00062 
.  00068 
.00074 

.  o;k)so 

.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00128 
.00134 
.00140 
.  001.50 
.00160 
.00170 
.00180 
.00192 
.00210 
.00232 
.00250 
.00276 
.00310 
.00:144 
.00382 
.00412 
.00454 
.00502 
.00562 
.00596 
.  00652 
.00700 
.00760 
.00802 
.00846 
.00880 
.00914 
.00930 
.00940 

Inch. 
0. 

.00004 
.00004 
.00006 
.  (H)004 
.  (H)006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.000(»6 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
. 00008 
.00008 
.00(K)6 

.oo;;o6 

.00010 
.00010 
.0(K)10 

.onoio 

.00012 
.0(J018 
. 00022 
. 00018 
.00026 
.  00034 
. 00034 
.00038 
.00030 
.00042 
.00048 
.00060 
.00034 
.00056 
.00018 
.00060 
.00042 
.00044 
.00034 
.01)034 
.00016 
.00010 

I7ieh. 
0. 

Inch. 
0. 

Initial  load. 

• 
• 

Ultimate  strength. 

0. 

.00002 

.  OOiKTi 

.00010 

.00008 

*     1 

.00016 

.00006 

.00028 

.00J12 

1 

I 

. 00062 

.00034 

.00170 

.00108 

•••*•*  ■•"•••i"  —  — ~ 

.00360 

.00190 

.  00672 

.00213 

.00698 

.00126 

Failed  by  triple  flexure. 
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Body  No.  25. 


No,  4700. 


Marks,  ^^V^    ' 
Diameter,  l'M29, 

Sectional  area,  1  square  inch. 

Length  of  stem,  23". 

Gauged  length,  20'^ 


Applied  loads. 


ToUL 


Foundg. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

ID.  000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,130 


Per  square 
incn. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

27,130 


Elongation 
per Inch. 


Ineh. 
0. 

.000055 
.000110 
.000160 
.000225 
.000285 
.  000:{45 
.000400 
.000455 
.000525 
.000590 
.000655 
.000730 
.  OUOStM) 
. 000895 
.000090 
.001090 
.  001200 
.001300 
.001430 
.001600 
.001775 
.001005 
.002250 
.002600 


Succcfiftive 

eloni^tttiim 

per  inch. 


Inch, 
X 

.000055 
.000055 
.000050 
.0OUOO5 
.000060 
.000060 
.000055 
.000055 
.  000070 

000065 
.000065 
.000075 
.000070 
.000095 
.  00(>0<.»5 
.000100 
.000110 
.000100 
.000130 
.000170 
.000175 
.  00v>220 
.  00a2.'>5 
.000350 


Permanont 
sot. 


Inch. 


0. 


Sncccaaive 

]M)riimutiut 

set. 


Inch. 


0. 


. 

( 

. 000005 

.000005 

- 

1 

.000030 

.000025 

.P00O55 

.000025 

.000085 

.000030 

.000140 

.  001)055 

.000200 

.000060 

.000300 

.  000100 

.000500 

.000200 

.000810 
.001060 


.000310 
.000250 


Bemarkji. 


Initial  load. 


Tensile  strength. 


Fractured  10^.9  from  ueck.    Appearance,  granular. 
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No.  4710. 

Marks,.  i^'MR^TR, 

Diameter,  1/'129. 
Sectioual  area,  1  square  inch. 
Length  of  stem,  23", 
Gauged  length,  20". 


Applied  loads. 

Eloneation 
per  uob. 

6ac<«s8iye 

eloneation 

perlncb. 

SncceuiTO 

1 

Total. 

Per  saoare 
incn. 

!„.♦          permanent 
••*•       1        Bet. 

! 

Bemarka. 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,720 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

6,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,720 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000405 
.000455 
.000510 
.000560 
.000625 
.000695 
.000750 
.000810 
.000890 
.000960 
.001040 
.001120 
.001225 
.001320 
.001450 
.001555 

Ineh, 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000050 
.000065 
.000070 
.000055 
.000060 
.000080 
.000070 
.000080 
.000080 
.000105 
.000095 
.000130 
.  000105 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  streneth. 

0. 

.OCOOIO 

.000010 

.000030 

.000020 

.000045 

.C00015 

.000055 

.000010 

.000095 

.000040 

.000145 

.000050 

.000205 

.000060 

.000325 

.000120 

Fractured  11"  from  neck.    Appearance,  granular;  coarse  spangle8« 
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No.  1070, 
Marks/^MK^TE, 

Leugtb,  10".5! 
Diameter,  1".129, 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loftda. 


Total. 

Per  MQare 
incD. 

Pounds. 

i'ouncU. 

1.000 

1,000 

2.000 

2,000 

3,000 

3,000 

4,000 

4,000 

5,000 

5.000 

6.000 

6,000 

7.000 

7,000 

8,000 

8,000 

9.000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12.000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17.000 

17,000 

18,000 

18,000 

19,000 

19,000 

20.000 

20.000 

21,000 

21,000 

22,000 

22.000 

23,000 

2:i,ooo 

24,000 

24,000 

25,000 

25,000 

26.000 

26,000 

27,000 

27.000 

28.000 

28,000 

20,000 

29.000 

30,000 

80,000 

31,000 

31,000 

32,000 

32,000 

33,000 

83.000 

34,000 

34,000 

35.000 

35.000 

8«.000 

36,000 

37.000 

37,000 

38.000 

38,000 

39.000 

39,000 

40,000 

40,000 

41,000 

41,000 

42,000 

42,000 

43.000 

43.000 

44,000 

44,  (KX) 

45.000 

45,000 

46,000 

46.000 

47,000 

47,000 

48,000 

48.000 

48.000 

49,000 

50.000 

50.000 

58,040 

58,040 

Compres- 
sion per 
incb. 


Siifcessive  j 
compres- 
sion per    , 
inch.       ! 


--I 


Inch. 
0. 

.00004 
.00008 
.00014 
.00020 
.00028 
.000:i4 
.00038 
.00046 
.00052 
.00060 
.00066 
.00070 
. 00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00130 
.OOUW 
.00144 
.  00152 
.00162 
.00174 
.00184 
.00190 
.00212 
.  002:{2 
.  002,50 
.00274 
.00300 
.00338 
.00370 
.00398 
.00442 
. 00500 
.  0a558 
.00602 
.00646 
. 00700 
.00756 
.00836 
.00878 
.  00030 
.01012 
.  01078 
. 01210 


Inch.  i 
0.  : 
.00004  I 
.00004  I 
.00006  ; 
.00006  j 
.OOiXW  • 
.  00006  i 
.00004  ; 
.00008  i 
.000<»6  i 
.00008  I 
.00006  , 
. 00004  i 
.00006  i 
.00006 
.00006  ! 
.00006  I 
. 00006  i 
.00000 
.OOJOO 
.00008 
.00010 
. 00008 
.00*06 
.0"008 
.00010 
. 00012 
.00010 
.00012 
.00016  ! 
.00020 
.00018 
.00024 
.00028 
.00038 
. 00032 
.  00028 
.00044 
.00058 
.00058 
.00044 
.00044 
.00054 
.00056 
.00080 
.00042 
.00052 
.  001)82 
.00066 
.00132 


Permanent 
set. 


Itich. 
0. 


Successive  ^ 

l>ennnneat  j 

set.   ' 


Remarks. 


Inch. 
0. 


luitija  load. 


0. 

::::::::::::i 

............^ 

1 

1 

1 

.00002 

.00002 

::::::::::::  ::::::::::::i 

.00006    i 

1 

.00004 

■ 

.00012    ! 

1 

.00006 

i 

i 

1 

00026 


00014 


00060 


00034 


00156 


.00096 


.  00348 


.00192 


.00592 


.00036 


.00244 


00344 


Ultimato  strength. 


Failed  by  triple  flexure. 
H;  Ex.  43 19 
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No..  1071. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,(J00 
10,000 
11.000 
12, 000 
13, 000 
14,000 
15,000 
16, 000 
17, 000 
18,  000 
19,000 
20, 000 
21.000 
22,000 
23,000 
24,  000 
25. 000 
26,000 
27.000 
28.000 
29,000 
30,000 
31,  000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,300 


Per  HQuare 


inc 


qui 
ch. 


Fcundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
20,000 
11,000 
12, 000 
13,000 
14, 000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26«000 
27,000 
28. 000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35, 000 
36,000 
27,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45;  000 
46,000 
•47, 000 
48,000 
49,000 
50,000 
59,300 


Compres- 
sion per 
inch. 


Inch, 
0. 

.00002 
. 00010 
.00016 
.  0W22 
.00028 
. 00034 
.  00040 
.00048 
.00054 
.00060 
.00068 
.  00074 
.00080 
.  00084 
.0^(090 
.00096 
. 00102 
,00108 
.00116 
.00122 
.00130 
.  00138 
.00146 
.00154 
.00166 
.00176 
.00188 
.  00202 
,  IH)220 
.00238 
.  00254 
.00280 
.00312 
.  00350 
.00392 
.00422 
.00470 
.00528 
.00580 
.00628 
.00682 
.00740 
.00828 
.00872 
.00944 
.01000 
.01058 
.01178 
.01308 


Successiro 
compres- 
sion per 
incD. 


Inch. 

0. 
.00002 
.  00008 
.  00006 
.0(H)06 
.0(K>06 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00006 
.00004 
.00006 
.00006 
.  (K)006 
.00006 
.00008 
.00006 
.0(X)08 
.00008 
.00008 
.00008 
.1)0012 
.00010 

.  0(Hn2 

.00014 
.  00018 
.00018 
.  0(K)16 
.00026 
,00032 
.00038 
.00042 
.00030 
.00048 
.00058 
.00052 
.00043 
.00054 
.00058 
.00088 
.00044 
.00072 
.00066 
.000.58 
.00120 
.00130 


«„_„,_ _^„ 4  i  Successive 
Permanent   permanent 

^^'  set. 


Inch. 


Ttich. 
0. 


Keinarks. 


Initiid  load. 


00002 


00002 


.00006 


00004 


.00010 


00004 


.00016 


,00006 


.  OOOoO 


.  00014 


00(H58 


.00038 


. 00170 


.00374 


.00630 


.01022 


.00102 


.00204 


.00256 


.00392 


iritiniat«  strcDgtb. 


Failed  by  triple  flexure. 
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Ko.  1072. 
Marks,  12  MK^TB, 

Length,  W\5. 
Diameter,  1".129. 
Sectional  area,  1  sqnare  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31.000 
82.000 
33,000 
84,000 
35,000 
36,000 
37,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
50,700 


Per  square 
incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,0GO 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
59,700 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00036 
.00042 
.00048 
.00054 
.00060 
.00006 
.00072 
.00078 
.00082 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00126 
.00132 
.00140 
.00148 
.00154 
.00162 
. 00174 
.00186 
.00106 
.00208 
.00222 
.00240 
.00266 
.00290 
.00310 
.00336 
.00380 
.00412 
.00448 
.00486 
.00520 
.00562 
.00610 
.00654 
.00688 
.60710 
.00722 
.00736 


Saccesaive 

compres- 

ttioii  per 

inch. 


Inch. 

0. 
.00004 
.00004 
.00004 
.00006 
.OOOUC 
.00006 
.(H)(>06 
.00006 
.001K)6 
.00006 
.00006 
.00006 
.00006 
.00006 
.0(K)04 
.00000 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00012 
.00012 
.00010 
.00012 
.00014 
.00018 
.00020 
.00024 
.00020 
.00026 
.00044 
.00032 
.  OOO.'iO 
.00038 
.00034 
.00042 
.00048 
.00044 
.OOO.'M 
.00022 
.00012 
.00014 


Permanent 
set 


Inch. 


Snccessive 

permanent 

set. 


Remarks. 


0. 


Inch. 
0. 


Initial  load. 


0. 


.00002 


.00002 


, O0OO4 


OO002 


. OOOIG 


. 00006 


.00018 


.00008 


.00040 


. 00022 


.00092 


.00210 


.00384 


.00496 


.00052 


.00118 


.00174 


.00112 


Ultimate  sfa^ngth. 


Failed  by  triple  flexure. 
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Body  No.  26. 

Ifo.  4710. 

Marks,  "%'^^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Sacoee«ivo 

FemianeDt 
set. 

Sacoeui^e 

pennanent 

•el. 

Ilomarics. 

Total. 

Per  Muare 
incn. 

elouj^ation 
per  inch. 

Pcundt. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,870 

Foundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,  000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25, 000 

28,870 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000255 
.000305 
.000300 
.000410 
.000470 
.000540 
.000600 
.000060 
.000740 
.000800 
.000865 
.000050 
.001050 
.001155 
.001260 
. 001305 
.  001520 
.001700 
.00^805 
.002100 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000(155 
.000050 
.000055 
. 000050 
.000060 
. 000070 
.000060 
.000060 
.000080 
.000060 
.000065 
.000085 
.000100 
.000105 
.000105 
.000135 
.000125 
. 000180 
.000195 
.000265 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
IVndlle  atrenptli- 

0. 

.000015 

.000015 

.000045 

.000030 

.000060 

.000015 

.000090 

.000030 

.000150 

.000060 

.000240 

.000090 

.000350 

.000110 

.  0005S5 
.000770 

.000235 
.000186 

Fractured,  3".6  firom  neck.    Appearance,  granular. 
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No.  4720. 


Marks,  ^^^^j.f^ 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

Elongation 
perinoh. 

Saccessive 

elongation 

per  inch. 

Fennanent 
set. 

SaccesslTe 

pennauent 

set 

Beinarks. 

Total. 

Per  square 
inon. 

Founds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

32,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,QP0 

23,000 

24,000 

25,000 

26,310 

Poundt. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,  OS0 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,310 

Jn«A. 
0. 

.000050 
.000095 
.000145 
.000195 
.000245 
.000295 
.000350 
.000100 
.000450 
.000500 
.000560 
.000615 
.000680 
.000740 
.000800 
.000875 
.000040 
.001010 
.001095 
.001195 
.001290 
.001400 
.001.520 
.001700 

Ineh. 
0. 

.000050 
.000045 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000050 
.000050 
.000000 
.000055 
.000065 
.000060 
.000060 
.000075 
.000065 
.000070 
.000085 
.000100 
.000095 
.000110 
.000120 
.000180 

Indi. 
0. 

Ineh. 
0. 

luiUal  load. 
Tensile  strength. 

i 

.000005 

.000005 

1        .  . 

.000015    j      .000010 

.000030 

.000015 

.000045 

.000015 

.000055 

.000010 

.000096 

.000040 

.000120 

.000025 

.000200 

.000080 

.000305 
.000410 

.000105 
.000105 

Fractured  10".3  from  neck.    Appearance,  granular. 
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ISO.  1076. 

Marks,  ^^  ^b^,^  ^ 
Length,  10".5! 
Diameter,  1".129. 
Sectionalarea,  1  square  incli. 
Gauged  length,  5". 


Applied  loads . 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,520 


Per  square 
Inc 


iqnt 
icn. 


PoundM. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
84,000 
85,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,520 


Compres- 

Bion  per 

incb. 


Inch. 
0. 

.00006 
.00012 
.00016 
.00022 
.00026 
.00032 
.00038 
.00044 
.00048 
.00054 
.00058 
.00064 
.00070 
.00076 
.00082 
.00086 
.0OU92 
.00098 
.00104 
.  00110 
.00116 
.00122 
.00130 
.00136 
.00144 
.00152 
.00160 
.00170 
.00180 
.00196 
.00208 
.00220 
.00236 
.00260 
.00284 
.00308 
.00340 
.00380 
.00424 
.00468 
.00606 
.00552 
,60608 
.00652 
.00700 
.00742 
.00606 
.00876 
.00934 


Sacoessive 
compres- 
sion per 
inch. 


Inch. 

0. 

.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
. 00016 
.00012 
.00012 
.00016 
.00024 
.00024 
.00024 
.00032 
.00040 
.00044 
.00044 
.00038 
.00046 
.00056 
.00044 
.  .00048 
.00042 
.00064 
.00070 
.00058 


Permanent 'S"««**^^! 
Z^t        I  permanent 

^^'       '        set. 


Inch. 
0. 


00004 


.00006 


Remarks. 


Inch. 
0. 


Tuitial  load. 


.00004 


.00002 


.00008 


.00012 


00018 


.00002 


00004 


.00006 


00038 


.00020 


00088 


00050 


00224 


00136 


.00422 


00198 


.00672 


.00250 


Ultimate  streDgth. 


Failed  by  triple  flexure. 
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Ko.  1077. 


Marks,  "^B^;^^ 

Length,  1(K'.^ 
Diameter,  l'M29. 
'Sectional  area,  1  square  inch« 
Gauged  length,  6". 


Applied  loftds. 


Total 

For  square 

iDCA. 

Poundt. 

P9mnd». 

1,000 

1,000 

2,000 

2,000 

8,000 

3,000 

4,000 

4,000 

6,000 

5,000 

«,ooe 

«,000 

7,000 

7,000 

8,000 

8,000 

0,000 

8,000 

10,000 

10,000 

U,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

i4,000 

15.000 

15,000 

16,000 

16,000 

17,000 

17,000 

18.000 

18,000 

10,000 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26,000 

27,000 

27,000 

28,000 

28,000 

20,000 

29,000 

30,000 

30,000 

81,000 

31,000 

32,000 

32.000 

33,000 

33,000 

34,000 

34,000 

85,000 

35,000 

38,000 

36,000 

37,000 

37,000 

88,000 

88,000 

38,000 

89,000 

40,000 

40,000 

41,000 

41,000 

42,000 

42,000 

43,000 

43,000 

44.000 

44,000 

45,000 

45,000 

46,000 

46,000 

47,000 

47,000 

48,000 

48,000 

48,000 

49,000 

60,000 

60,000 

02,580 

62,580 

Comprea- 

sion  per 

inch. 


Inch. 

a 

.00004 
.00010 
.00014 
.00018 
.00024 
.00030 
.00034 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00078 
.00082 
.00088 
.00004 
.00100 
.00106 
.00112 
.00118 
.00121 
.00134 
.00144 
.00154 
.00162 
.00174 
.00186 
.00200 
.00212 
.00232 
.00260 
.00288 
.00332 
.00366 
.00416 
.00462 
.00510 
.00558 
.00502 
.00660 
.00722 
.00786 
.00840 
.00882 
.00930 
.00996 
.01078 


Succeaaive 

Gomprea-  iPermanoBt 
aioD  per    I        aet. 
incu. 


Inch. 

0. 

.00004 
.00006 
.00001 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
,00006 
.00006 
.00006 
.00004 
.00006 
.0OU08 
.4)0004 
.00006 
.0OUU6 
.00006 
.00006 
.001)06 
.00006 
.00006 
.00010 
.00010 
.00010 
.00008 
.00012 
.00012 
.00014 
.00012 
.00020 
.00028 
.00028 
.00044 
.00034 
.00060 
.00046 
.00048 
.00048 
.00084 
.00078 
.00062 
.00064 
.00054 
.00042 
.00048 
. 00066 
.00082 


Sncoeaaive 

permanent 

aet. 


Inch. 
0. 


Ineh. 
0. 


0. 


.00002 


00002 


Reniarka. 


Initial  load. 


.00004 


00002 


.00010 


.00020 


Failed  by  triple  flexure. 


00046 


.'06606 


.00010 


.00026 


.00122 


.00312 


.00560 


.00820 


.00076 


.00190 


.00248 


.00260 


Ultiniate  atrengtli. 
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No.  1078. 


Marks,  "V?,^^ 
Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  Jeugth,  5". 


Applied  loada. 

Comprea- 

Bion  per 

Idcu. 

Succensive 

conipreH- 

aion  per 

iiicli. 

PenTianent 
set. 

SaccoAaiTe 

peruiauent 

act. 

Bemarka. 

Total. 

Per  square 
incli. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
84,000 
35,000 
36.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,  OUO 
47,000 
48,000 
49.000 
50,000 
62,750 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
82,000 
83,000 
34,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,750 

Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00028 
.00034 
.00040 
.00044 
.00050 
.00054 
.00000 
.00006 
.00072 
.00076 
.00084 
.00090 
.00094 
.00102 
.00108 
.00114 
.00122 
.00128 
.00136 
.00144    . 
.00150 
.00160 
. 00172 
.00182 
.00200 
.00212 
.00230 
.00250 
.00286 
.00306 
.00346 
.00382 
.00410 
.00484 
.00524 
.00556 
.00604 
.00652 
.00718 
.00768 
.00812 
.00854 
.  001)20 
.00966 

Inch. 
0. 

.00001 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.0OU04 
.00008 
.00006 
.00006 
.00008 
.00006 
.  00008 
.00008 
.00006 
.00010 
.00012 
.00010 
. 00018 
.00012 
.00018 
.00020 
.00036 
.00020 
.00040 
. 00036 
.00028 
.00074 
.00040 
.00032 
.00048 
.00048 
.00066 
.00050 
.00044 
.00042 
.00066 
.00046 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 
intimate  atrength. 

• 

0. 
............ 

.00002 

.00002 

.00004 

.00002 

.00012 

.00008 

.00020 

.00008 

••••••••••■• 

.00042 

.00022 

4 

.00120 

.00078 

.00288 

.00168 

.00490 

.00202 

.00718 

.00228 

Failed  by  triple  flexure. 
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Body  ISo.  27. 
No.  4730. 

Diameter,  l'M29. 
Sectional  area,  1  square  iiich. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

SncoeBiiive 

elongation 

per  inch. 

Permanent 
set. 

Succesaive 

permanent 

set. 

Remarks. 

Total. 

Per  aqnare 
incD. 

PoundM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12  ^  J 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

25,940 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

25.940 

Ifieh. 
0. 
.000055 
.000105 
.000156 
.000210 
.000265 
.000325 
.000375 
.000445 
.000500 
.000570 
.000640 
.000710 
.000790 
.000875 
.000945 
.001010 
.001095 
.001200 
.001330 
.00150U 
.001685 
.001915 
.002125 
.002550 

Ineh. 
0. 
.000055 
.000050 
.000050 
.000055 
.000055 
.000060 
.000050 
.000070 
.000055 
.000070 
.000070 
.000070 
. 000080 
.000085 
.000070 
.000065 
.000085 
.000105 
.000130 
.000170 
.000185 
.000230 
.000210 
.000425 

Ineh. 
0. 

Ineh. 
0. 

Tnitialload. 

• 

Tensile  strength. 

0. 

.000020 

.000020 

.000050 

.000030 

.000U85 

.000035 

.000110 

.000025 

. 000130 

.000020 

.000240 

.000110 

.000440 

.000200 

.000785 
.001055 

.000345 
.000270 

Fractured  6".l  from  neck.    Appearance,  granular. 
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No.  4740* 


Marks,  ^^^^'^^^ 
Diameter,  l".l29. 
Sectional  area,  1  square  inclu 
Leni^h  of  stem,  23"» 
Gauged  length,  20"» 


Applied  loads. 

EIoDgatioii 
perlnoh. 

Saocteaive 

eloogntion 

perlnoh. 

Permaoent 
aet. 

Sacoeaaive 

permanent 

aet. 

Bemarka. 

Total 

Per  aa  nan 
Inon. 

Poundi. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,.000 

7,000 

8.000 

9,000 

10,000 

11.000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,580 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

26,580 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000450 
.000500 
.000550 
.000610 
.000665 
.000730 
.000790 
.000850. 
.000910 
.000990 
.001060 
.001155 
.001225 
.  001325 
.  001410 
.001550 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000055 
.000065 
.000060 
.000060 
.000060 
.000080 
.000070 
.000095 
.000070 
.000100 
.000085 
.000140 

Inch. 
0. 

inch. 
0. 

Initial  load. 

Tenaile  strength. 

1 

0. 

.000010 

.000010 

.000015 

.000005 

.000040 

.000025 

.000055 

.000015 

.000085 

.000030 

.000110 

.000026 

.000170 

.000060 

.000250 
.000315 

.000080 
.000065 

Fractured  at  the  neck.    Appearance,  granular. 
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No.  1079. 


Marks,  "^V"^ 
Length,  1(K'.5. 

Diameter,  V'.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


TotaL 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
U.OOO 
12,000 
13.000 
U.OOO 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
2o,00C 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
59,100 


Per  eqaare 


eqaa 
aou. 


mo, 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
82,000 
83,000 
84,000 
35,000 
36,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
69,100 


CompreB- 

sion  per 

Incli. 


Inch. 
0. 

.r0004 
.  00010 
.00014 
.  00U18 
.00024 
.00028 
.00034 
.00038 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00082 
.00090 
.00096 
.00102 
.00110 
.00118 
.00124 
. 00132 
.00140 
.00150 
.00160 
.00170 
.00180 
.00192 
.00212 
.00228 
.00246 
.00272 
.00306 
.00334 
.00366 
.00406 
.00448 
.00600 
.00562 
.00584 
.00646 
.00700 
.00780 
.00822 
.00870 
.00928 
.00982 
.01060 


Sncoessive 
compres- 
sion per 
inciL. 


Ineh. 
0. 
.00004 
.00006 
.00004 
.00004 
.00000 
.00004 
.00006 
.0UOU4 
.00006 
.00000 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00010 
.00010 
.0(K)10 
.00010 
.00012 
.00020 
.00016 
.00018 
.00026 
.00034 
.00028 
.00032 
.00042 
.00040 
.00052 
.00052 
.00032 
.00062 
.00054 
.00080 
.00042 
.00048 
.00058 
.00054 
.00078 


rermaneDt 
set. 


Inch. 
0. 


.00004 


.00006 


,00008 


00012 


Successive 

permftnent 

set. 


Jnek. 
0. 


Kemarks. 


Initial  load. 


.00004 


.00002 


.00002 


00004 


00024 


.00050 


00136 


00300 


,00546 


00802 


00012 


.00026 


.00086 


.00164 


.00246 


.00256 


Ultimate  stran^ClL 


Failed  by  triple  flexure. 
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Ko.  1080. 

Len^h,  10".5? 
Diameter,  l'M29. 
Sectional  area,  1  square  inclL 
Gauged  length,  5''. 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32, 000 
33, 000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,980 


Per  aqnare 
incn. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
68,960 


CoTCiprea- 

Bion  per 

inoD. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00004 
.00070 
.00076 
.00080 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00130 
.00138 
.00146 
.00160 
.00172 
.00178 
.00188 
. 00204 
.00220 
.00240 
.00260 
.00300 
.00332 
.00362 
.00402 
.00442 
.00502 
.00552 
.0U592 
.00648 
.00692 
.00730 
.00784 
.00830 
.00860 
.00886 
.00902 


SnccesAive 

compres- 

Bion  per 

incn. 


Inch. 
0. 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.0U006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00010 
. O00O8 
.00008 
.00014 
.00012 
.00006 
.00010 
.00016 
.00016 
.00020 
.00020 
.00040 
.  00032 
.00030 
.00040 
.00040 
.00060 
.00050 
.00040 
.00056 
.OOOU 
.00038 
.00054 
.00046 
.00030 
.00026 
.00016 


Permanent 
set. 


Inch. 
0. 


Successive 

permanent 

set. 


In^h, 
0. 


.00002 


00010 


.00002 


00008 


00020 


.00048 


.00132 


.00306 


.00508 


.00666 


Bemarlca. 


Initial  load. 


,00010 


.00028 


.00084 


.00174 


00202 


.00168 


Xntimate  strength. 


Failed  by  triple  flexure. 
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No.  1081. 


Marks,  ^^^^^^ 
Length,  lO^'.s! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  6'\ 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.U00 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
99,460 


Per  M  naro 
inca. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
20,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
50,460 


Compres- 
sion p^r 
inoD. 


Ifuh. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00038 
.00044 
.00048 
.00054 
.00058 
.00064 
.00072 
.00076 
.00082 
.00086 
.00094 
.00100 
.00106 
.00114 
.00118 
.00122 
.00130 
.00140 
.00148 
.00154 
.00166 
.00178 
.00192 
.00208 
.00222 
.00250 
.00278 
.00300 
.00328 
.00368 
.00128 
.00488 
.00538 
.00570 
.00652 
.007:W 
.00810 
.00910 
.00978 
.01060 
.01170 
.01300 


SncceasiTo 
compres- 
sion per 
inch. 


Inch, 
0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00004 
.00004 
.00008 
.  00010 
.00008 
.00000 
.  00012 
.00012 
.00014 
.00016 
.00014 
.00028 
.00028 
.00022 
.00028 
.00040 
.00060 
.00060 
.00050 
.00032 
.00082 
.00078 
.00080 
.00100 
.00068 
.00082 
.00110 
.00130 


Permanent 
set. 


Inch. 
0. 


.00002 


.00002 


.OOOOi 


Sacressive 

permRueut 

set. 


Jn«A. 
0. 


.00002 


.00002 


.00008 


.00012 


.00034 


,00108 


,00288 


00572 


,01008 


.00004 


.00004 


.00022 


,00074 


,00180 


.00284 


.00436 


Bemwks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-DrCH  B.  L.  SUXBD  MOBTAES. 

Chemical  oompoHHon  of  eaet-iran  bodies. 


Ten- 
sion 
tost 
num- 
ber. 


4549 
4550 

4555 
4556 
4527 
4528 

4559 
4560 

4529 
4530 

4531 
4532 

4573 
4674 

4575 
4576 

4578 
4579 

4580 
4581 


4586 
4587 

4600 
4601 
4626 
4627 
110 

4596 
4597 
4660 

4070 

4661 

4598 
4599 
4666 
46U7 

4604 
4605 
59 
4668 
4669 

4606 
4607 
4671 
4672 

4610 
4611 

4612 
4613 


No.  of 
body. 


1 
1 


2 
2 
2 

8 
3 

4 
4 

5 
6 

6 
6 

7 

7 

8 
8 

9 
9 


4584 

10 

4585 

10 

4594 

10 

4595 

10 

4618 

10 

4619 

10 

100 

10 

11 
11 

12 
12 
12 
12 
12 

18 
13 
18 

13 

13 

14 
14 
14 
U 

15 
15 
15 
15 
15 

16 
16 
16 
16 

17 
17 

18 

18 


Carbon. 


Mark  on 
specimen- 


BT,. 
MT, 


BT,.. 
MT,  . 

Ml!,,. 

BT,   . 
MT,  . 

BTj   , 
MT, . 


BT,.. 
MT|  . 

BT,  . 
MT,  . 

BT,  . 
MT, 

BT,  . 
MT,  . 

BT,  . 
MT,  . 

BT, 
MT,  . 

BT„. 
MT„. 
UTu 

BT,.. 
MT, . 


MO 


Mf« 
B  Ts, . 
MT„ 

MT,4 


MO 


B  f,  ....••.. 

MT, 

BT„ 

B  T„ I 

Extra  disk.  > 
MT„ 


BT.  .. 
M  T, . 
B  T„ . 
MT„. 


BT, 

MT, 

MT4MO. 
BT,,.... 
MT,,.... 


BT... 
MT,.. 
BT„, 
MT„. 


Total. 


Graph- 
itic. 


BT,. 
MT,. 

BT,. 
MT,. 


2.371 
2.822 

3.285 

3.581 
2.321 
2.358 

8.482 
3.615 

2.285 
2.672 

2.195 
2.492 

2.727 
2.713 

2.322 
2.837 

2.672 
2.506 

2.454 
2.454 

2.356 
2.606 
2.834 
2.874 
2.585 
2.339 
.2. 091 

2.821 
2.806 

2.394 
2.884 
2. 577 
2.577 
2.124 

2.777 
3.070 
2.781 

2.331 

2.282 

2. 383 
2  383 
2.727 
2.601 

2.841 
2.301 
2.181 
2.727 
2.781 

2.399 
2.861 
2.836 
2.855 

2.606 
2.808 

2.721 
2.367 


Com- 
bined. 


2.036 
2.206 

2.137 
2.102 
1.949 
2.006 

2.880 
2.000 

2.032 
2.305 

1.788 
1.739 

2.166 
1.857 

1.930 
1.963 

2.187 
2.230 

2.116 
2.353 

2.181 
2.045 
2.131 
2.216 
1.854 
1.827 
1.816 

2.167 
2.052 

2.056 
2.001 
2.127 
2.102 
1.434 

2.007 
1.760 
2.080 

1.576 

L805 

1.089 
2.203 
1.867 
1.862 

1.  oo4 
1.896 
1.802 
2.080 
2.080 

1.826 
1.805 
1.791 
2.017 

1.992 
1.857 

2.181 
2.088 


0.335 
0.616 

1.148 
1.479 
0. 372 
0.202 

1.112 
1.615 

0.253 
0.367 

0.412 
0.753 

0.562 
0.856 

0.892 
0.874 

0.535 
0.278 

0.838 
0.101 

0.175 
0.561 
0.703 
0.668 
0.731 
0.512 
0.275 

0.664 
0.754 

0.838 
0.883 
0.450 
0.475 
0.690 

0.770 
1.320 
0.701 

0.755 

0.477 

0.394 
0.180 
0.860 
0.739 

0.457 
0.406 
0.379 
0.647 
0.695 

0.573 
0.666 
1.045 
0.838 

0.614 
0.961 

0.640 
0.270 


Manga- 
nese. 


0.619 
0.581 

0.554 
0.610 
0.445 
0.450 

0.583 
0.612 

0.480 
0.470 

0.387 
0.374 

0.422 
0.856 

0.810 
0.686 

0.460 
0.446 

0.501 
0.620 

0.482 
0.472 
0.483 
0.512 
0.386 
0.387 
a  400 

0.642 
0.640 

0.470 
0.465 
0.805 
0.315 
0.301 

0.450 
0.431 
0.361 

0.368 

0.374 

0.490 
0.512 
0.426 
0.413 

0.400 
0.620 
0.462 
0.437 
0.420 

0.481 
0.480 
0.497 
0.603 

0.467 
0.475 

0.457 
0.450 


Silioon. 


0.868 
0.875 

0.933 
0.980 
0.850 
0.860 

1.174 
L064 

0.860 
0.850 

0.700 
0.650 

0.700 
0.650 

0.700 
O.70O 

0.700 
0.760 

0.690 
0.653 

0.653 
0.655 
0.700 
0.650 
0.800 
0.750 
0.840 

0.653 
0.671 

0.700 
0.700 
0.770 
0.750 
0.800 

0.660 
0.606 
0.765 

0.667 

0.770 

0.800 
0.750 
0.850 
0.760 

0.075 
0.987 
0.900 
0.800 
0.850 

0.933 
0.935 
1.165 
1.081 

0.700 
0.700 

0.870 
0.770 


Sol- 
pbnr. 


0.065 
0.051 

0.061 
0.070 
0.066 
0.070 

0.066 
0.060 

0.075 
0.070 

0.081 
0.082 

0.070 
0.088 

0.064 
0.004 

0.092 
0.080 

0.081 
0.078 

0.085 
0.080 
0.079 
0.083 
0.055 
0.055 
0.058 

0.084 
0.082 

0.063 
0.075 
0.046 
0.047 
0.041 

0.070 
0.061 
0.065 

0.065 

0.045 

0.073 
0.072 
0.063 
0.060 

0.072 
0.067 
0.06U 
0.0C4 
0.066 

0.076 
0.072 
0.046 
0.046 

0.068 
0.080 

0.050 
0.068 


Phoa- 
phorna. 


0.315 
0.298 

0.296 
0.358 
0.395 
0.415 

0.366 
0.365 

0.502 
0.426 

0.408 
0.374 

0.375 
0.366 

0.382 
0.374 

0.882 
0.868 

0.522 
0.380 

0.395 
0.591 
0. 374 
0.381 
0.415 
0.396 
0. 302 

0.850 
0.365 

0.439 
0.378 
0.463 
0.420 
0;515 

0.295 
0.289 
0.400 

0.414 

0.402 

0.469 
0.603 
0.364 
0.358 

0.405 
0.408 
0.364 
0.730 
0.748 

0.445 
0.416 
0.436 
0.867 

0.878 
0.382 

0.890 
0.349 


Copper. 


0.009 
0.017 

0.013 
0.015 
0.010 
0.012 

0.012 
0.010 

0.018 
0.016 

0.012 
0.015 

0.012 
0.015 

0.010 
0.010 

0.008 

o.ooe 

0.010 
0.000 

0.009 
0.012 
0.008 
0.005 
0.008 
0.007 
0.006 

0.009 
0.00s 

0.008 
0.006 
0.005 
0.006 
0.005 

0.006 
0.008 
0.006 

0.006 

0.004 

0.006 
0.006 
0.008 
0.004 

0.005 
0.006 
0.006 
0.005 
0.005 

0.006 
0.008 
0.004 
0.004 

0.005 
0.005 

0.009 
0.004 
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Chemu'al  oampositian  of  caai-iron  bodies — Continued. 


Ten- 
sion 
test 
nam- 
ber. 


No.  of 
body. 


4877 
4078 

4081 
4fi82 
4715 
4716 

4A83 

44»4 

4489 

4740 
4750 

4688 
4689 
4753 
4754 

4493 
4694 

4755 
4750 

4697 
4696 

4709 

4710 

244 

4719 
4720 

4739 
1740 


19 
19 

20 
20 
20 
20 

21 
21 

21 

21 
21 

22 
22 
22 
22 


25 
25 
25 

26 
26 

27 
27 


Mark  on 
gpooimen. 


Carbon. 


Total   l^i'M*- 


B  T» '    2.252 

M  T, *   2.268 


B  T,.. 
M  T|. 
B  T„. 
M  T„ 


B  T, 

M  T, 

M  T, / 

Extra  tliHk..s 

BT,, 

Ml?,, 


B  T... 
M  Ti. 
BT„. 


23  B  T... 

23  M'  T« . 

23  BT„. 

23  M  T„ 


24  |B  T„. 
24  '^  T, . 


B  Tj 

MTi 

M  T4MO 


B  Tj. 
M  T| 


B  T,. 
M  T, 


2. 275 
2. 222 
2.366 
2.  473 

2.424 
2.637 


2.863 
2.80O 

2.5.36 
2.519 
2.241 

2.328 

2.470 
2.425 
2.140 
2.217 

2. 759 
2.590 

2.173 
2.197 
2. 146 

2.606 
2.636 

2.273 
2.347 


I 


1.9a-) 
1.919 

1.919 
1.786 
1.914 
1.892 

1.936 
1.966 


2.979  I    2.277 


1.783 
1.827 

1.941 
1.952 
1.827 
1.791 

1.960 
1.941 
1.810 
1.750 

2.086 
1.851 

1.718 
1.728 
1.712 

1.914 
1.936 

1. 718 
1.889 


Com- 
bined. 


0.349 
0.349 

0.356 
0.436 
0.452 
0.581 

0.488 
0.671 

0.702 

1.080 
1.063 

0.505 
0.597 
0.414 
0.537 

0.510 
0.484 
0.330 
0.460 

0.678 
0.739 

0.455 
0.469 
0.434 

0.692 
0.700 

0.555 
0.458 


^^*',smcou 


0.432 
0. 428 

0. 437 
0.440 
0.348 
0.374 

0.445  I 
0.441 


0.379 
0.384 

0.501 
0.407 
0.413 
0.411 

0.432 
0.489 
0.348 
0.433 

0.438 
0.420 

0.400 
0.432 
0.348 

0.342 
0.335 

0.396 
0.400 


0.882 
0.884 

1.004 
0.846 
0.874 
0.658 

0.620 
0.800 


0.445  >    0.808 


0.940 
0.911 

0.800 
0.800 
0.884 
0.977 

0.882 
0.892 
0.900 
0.800 

0.830 
0.804 

0.846 
0.827 
0.940 

0.864 
0.817 

0.977 
0.058 


Sul- 
phur. 


0.050 
0.040 

0.044 
0.046 
0.075 
0.070 

0.060 
0.098 


O.WO 
0.065 

0.078 
0.078 
0.050 
0.057 

0.066 
0.064 
0.063 
0.076 

0.005 
0.070 

0.066 
0.067 
0.074 

0.066 
0.068 

0.070 
0.076 


Pb08- 

phorua. 


0.380 
0.369 

0.460 
0.368 
0.407 
0.391 

0.403 
0.411 


0.070  .      0.870 


0.361 
0.359 

0.433 
0.411 
0.425 
0.421 

0.384 
0.391 
0.381 
0.371 

0.385 
0.378 

0.365 
0.360 
0.359 

0.342 
0,368 

0.367 
0.360t 


Copper. 


0.010 
0.006 

0.011 
0.012 
0.010 
0.010 

0.006 
0.008 

0.009 

0.009 
0.010 

0.011 
0.008 
0.015 
0.012 

0.012 
0.010 
0.010 
0.015 

0.010 
0.012 

0.006 
0.010 
0.009 

0.009 
0.012 

0.015 
0.012 
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13-nrCH  B.  I.  BDXED  MOBTABS. 

Diagrams  showing  chemical  composition^  tensile  strength,  specific 
gravity,  and  hardness  of  cast-iron  bodies. 

The  fdU  lines  in  the  diagrams  represent  results  obtained  with  the  long 
tension  specimens. 

The  mean  results  of  the  grooved  tenacity  specimens  are  plotted  in 
dotted  lines,  rejecting  fi'om  the  averages  and  indicating  on  the  diagrams 
by  dotted  circles  specimens  which  gave  excex)tioually  high  tensile 
strength. 
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SPECIFIC  QBA  VITY  AND  HARDNESS  OF  STEEL  nOOPS. 

'So  tension  tests  of  these  specimens. 


No.  of 
mortar. 


46 

47 
61 
64 

48 
49 
50 
56 
67 
58 
59 
72 
73 

32 
33 
34 
35 
36 
37 
38 
39 
40 
69 

43 
51 
54 

55 
60 
62 
63 
65 
68 

71 

52 
63 

66 
67 
70 


Mark  on  specimen. 


12  H  S4C  A«— Ri  M 
12  M  K«7  A,-R,  M 
12  M  B«,  A«— R,  Al 
12  M  Bm  ±g—Ri  M 

12  M  B«  Ac-Ri  M 
12  M  Km  A4— B,  A[ 
12  M  K„  A4— Ri  M 

12  M  Rgg  A4— R,  :^r 

12  M  Rfl,  A«— R,  M 
12  M  B«  A4— Ri  M 
12  M  R»  A4— R,  M 
12  M  Rn  A4-R,  M 
12  M  B«,  A4— K,  M 

12MBbAs-R,  M 
12  M  Ba  As-R,  M 
12  M  B94  As-Ri  M 
12  M  Rm  A«— R,  M 
12MR«As-RiM 
12  M  R„  As-R|  M 
12  M  £^  A«— R,  M 
12  M  R«  Ac— Ri  M 
12  M  Bm  Ar-Ri  M 
12MB«As-B,M 

]2  MBttBi— B|M 
12  K  Bfi  Bj— R]  ^a. 
12  M  Rm  B,— B,  M 
12  liL  R||  B|— Bi  ia. 
12  Ai  B^  B|— Bi  M. 
12  in.  B^  B| — B]  So. 
12  M  Ba  B,— Bi  M 
12  M  B«s  Bi— Bi  M 
12  M  B«  Bi— Bi  M 

12  2a  Bts  Bj— Bj  a 

12  M  Bm  B4— Bi  M 
12  oL  Bgi  B4— B)  jC 

12  JO.  j\g|  B4— B|  oL 
12  M  Be  Br-Bi  M 
12  liBroBf— BiM 


peciflo 
ravity. 

Hardness. 

7.8261 

22.90 

7. 8422 

22.64 

7.«408 

22.52 

7.8468 

21.89 

7.8444 

27.49 

7.8402 

21.40 

7.8442 

21.89 

7.8394 

22.00 

7.8307 

17.90 

7.8485 

22.64 

7.8430 

20.82 

7. 8421 

23.84 

7.8433 

21.52 

7. 8382 

24.40 

7.8388 

22.26 

7.8497 

19. 81 

7.8396 

21.05 

7.8452 

10.06 

7.8433 

21.52 

7.8503 

21.17 

7! 8525 

19.50 

7.8455 

20.03 

7.8481 

20  70 

7.8435 

24.54 

7.8498 

21.64 

7.8391 

21.89 

7.8473 

23.43 

7.8462 

19.92 

7.8412 

18.58 

7.8430 

21.40 

7.8466 

20.93 

7.8449 

22.02 

7.8479 

22.77 

7.8440 

19.  GO 

7.8426 

20.70 

7.8435 

20.25 

7.8305 

20.36 

7.8469 

23.70 

Bcmarks. 


H.  Ex.  43 ^21 
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SQUARE  STEEL  WIRE. 


823 


'MS  savABE  mnrED  steel  wire. 

WIRE  FROM  COILS  FOR    USE  OUT  lOIITCR  WOODBRIDQE 

W.  W.  GUN. 

WiEE  Manufactured  by  the  Trenton  Iron  Company. 

REJECTED  COIL. 

Mean  sectional  area,  ".1603  x  'M498  =  .0225  square  iuch. 
Specimen  21^  feet  long  between  jaws  of  the  testing  macbino. 

No.  5489. 

FIRST  FRACTURE. 

Tensile  strengtli,  3,273  pounds  =  145,470  pounds  per  square  inch. 
Area  at  fracture,  ".1495  x  ".1493  =  .0223  square  inch. 
Contraction  of  area,  00.9  per  cent. 

Fractured  about  12"  from  middle  of  length.     Appearance  silky, 
oblique. 

Ko.  5490. 

SECOND  FRACTURE. 

Specimen  9  feet  long. 

Tensile  strength,  3,365  pounds  =:  149,560  pounds  per  square  inch. 

Area  at  fracture,  ".1492  x  ".1488  =  .0222  square  inch. 

Contraction  of  area,  1.3  per  cent. 

Fractured  39"  from  face  of  jaws.    Appearance  silky,  oblique. 

No.  5491. 

THIRD  FRACTURE. 

Specimen  3  feet  9  inches  long. 

Tensile  strength,  3,280  pounds  =145,780  pounds  per  square  inch. 

Area  at  fracture,  ".1494  x  ".1493  =  .0223  square  inch. 

Contraction  of  area,  00.9  per  cent. 

Fractured  at  middle  of  the  length.    Appearance  silky,  conoidal. 

825 


326 


SQUARE   STEEL   WIRE. 
No.  5492. 


FOURTH.  PRA.OTURB. 

Specimen  3  feet  10  inches  long. 

Tensile  strength.  3370  pounds  =  149,780  pounds  per  square  inch. 

Area  at  firacturej  ".1490  x  'M492  =  .0222  square  inch. 

Contraction  of  area,  1.3  per  cent. 

Fractured  at  face  of  jaws.    Appearance  silky,  conoidal. 

Lot  of  five  samples  from  same  coil  of  toire. 


No.  of 
teat. 

DimensioiiB. 

Sectional 
area. 

Tongile  strength. 

Contrar- 

Width. 

Thick- 
ne88. 

Total. 

Per  sqnare 
inch. 

Area  at  fracture. 

tion  of 
area. 

5193 
5404 
6195 
5196 
5497 

Inch. 
.  1497 
.1497 
.1498 
.1500 
.1497 

Jneh. 
.1496 
.1493 
.1492 
.1494 
.1493 

Sq.  in. 
.0224 
.0224 
.0224 
.0224 
.0224 

Poundt. 
8,548 
3, 572 
2,980 
2,855 
3,585 

Pounds. 
158,890 
159,400 
133,040 
127,460 
160,040 

Inch.    Inch.    Sq.  in. 
.1486  X.  1486  =.0221 
.1486  X.14H5— .0221 
.1492  X.  1491  =.0222 
.1492  X.  1489  =.0222 
.1486  X.  1486  =.0221 

PsreL 
1.3 
1.3 
0.9 
0.9 
1.S 

Fractures  silky,  conoidal. 

Nos.  5494-5497  were  taken  from  one  end  of  coil. 

Lot  of^ve  samples  from  same  coil  of  wire. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

Tensile  strcnpth. 

Area  at  fracture. 

Contrac- 
tion of 
area. 

Width. 

Thick- 
ness. 

Total. 

Per  sonare 
incD. 

5498 
5499 
5500 
5501 
5502 

Inch. 
.1496 
.1494 
.1492 
.1496 
.1497 

Inch. 
.1497 
.1497 
.1497 
.1404 
.1493 

Sq.  in. 
.0224 
.0224 
.0223 
.0223 
.0224 

Pounds. 
3,548 
1,460 
2,689 
1,900 
1,345 

Pounds. 

158. 390 
65,180 

120. 580 
87.890 
60,040 

Inch.    Inch.    Sq.in. 
.1486  X.  1486!=. 0221 

Peret 
1.3 

No.  of 
teat. 

Fractures. 

JRcmarks. 

5498 
5499 
5500 
5501 
6502 

Silkr 

> 
-  Middle  bend  took  natural  ourvo  of  coiL    Tested  on  3-pin  fiztnre. 

•  •  •  .do  ......•••.... 

do 

•  • •  .do  ••••.•>•.••.. 

do 

Nos.  5499-5502  were  taken  from  one  end  of  coil. 

Arrangement  of  pins  in  3-pin  fixture. 


Wtre. 


SQUARE   STEEL  WIRE. 
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FOUR  SAMPLES  OF  ".15  SQUARE  TINNED  STEEL  WIRE  FROM  SAME  COIL. 

No.  6503. 

Sectional  area,  'M493xl496=.022  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

• 

Total. 

Per  sqoare 
ineh. 

Elongation. 

S«3t. 

Poundt, 

110 

220 

440 

660 

880 

1,100 

1,320 

1,540 

1,760 

1,980 

2,200 

2,420 

2,640 

2.8:.0 

3,080 

3,682 

0 

Poundt. 

5,000 

10,000 

29,000 

30,000 

40,000 

50,000 

60.000 

70,000 

80,000 

90.000 

100,000 

110,000 

120,000 

130,000 

140.000 

167,360 

0 

Ineh. 

0. 

.0025 
.0001 
.0099 
.0136 
.0178 
.0219 
.0262 
.0310 
.0363 
.0420 
.0485 
.0558 

,  .0649 
.0735 

Ineh. 
0. 

Initial  load. 

• 
• 

Elastic  limit 

Tensile  strength. 
— 1.0  per  oent. 

.0040 

.0144 
.0199 

.10 

Area  at  fracture,  'M30x".130=.017  square  inch. 

Contraction  of  area,  22.7  pei  cent. 

Fractured  outside  the  gauged  length.    Appearance,  silky. 


Ko.  5604. 

Sectional  area,  ".1500  x'M500=. 0225  square  inch. 
Gauged  length,  10'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sonare 
incn. 

Elongation. 

Sot. 

Poundt, 

112 

225 

iSO 

675 

900 

1,125 

1,350 

1,575 

1,800 

2,025 

2.250 

2,475 

2,700 

2.925 

8,150 

3,375 

8,600 

3,746 

0 

Poundt. 

5,000 

10,000 

20.000 

80,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90.J)00 

100,000 

110,000 

120,000 

130,000 

140,000 

160,000 

160,000 

166,400 

0 

In^. 

0. 

.0019 
.0052 
.0087 
.0119 
.0154 
.0187 
.0229 
.0262 
.0300 
.0340 
.0380 
.0420 
.0466 
.0512 
.0575 
.0650 

JncA. 
0. 

Initial  load. 

Elaaticlimii. 

Tensile  strength. 
=0.1  per  oent. 

.«>...-..»•.. 

.0012 

.0030 

.0008 

.01 

Area  at  fracture,  ".131  x  ".131 =.0172  square  inch. 
Contraction  of  area,  23.5  per  cent. 
Fractured  outside  the  gauged  length  at  the  grips, 
silky. 


Appearance, 
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SQUARE   STEEL   WIRE. 
No.  5505. 


Sectional  area,  ."1498x."1496=.0224  square  inch. 
Gauged  lengthy  10", 


Applied  loads. 

In  gauged  length. 

Bcmarlu. 

Totol. 

Per  squftre 
inca. 

Elongation. 

Set. 

Poundt. 
112 
224 
448 

672 
896 
1,120 
1,344 
1,568 
1,792 
2.016 
2,240 
2,464 
2,688 
2,912 
3,136 
8,738 

Poundt. 

*  5.000 
10,  (KM 
20.000 
30.000 
40.000 
60.000 
60,000 
70,000 
80.600 
90,000 

100,000 

iiaooo 

120,000 
130,000 
140,000 
166,875 
0 

Inch. 

0. 

.0028 
.0069 
.0103 
.0143 
.0182 
.0226 
.0270 
.0318 
.0364 
.0417 
.0471 
.0543 
.0620 
.0727 

Ineh. 
0. 

Initial  load. 

.0040 

filastic  Ilmil 

.0109 
.0169 

Tensile  strength. 
-=1.2  per  cenC 

0 

.12 

Area  at  fracture  ".145x."145=.0210  square  inch. 

Contraction  of  area,  6.3  per  cent. 

Fractured  at  jaws  of  machine.    Appearance  silky,  oblique. 


No.  6506. 

Sectional  area,  'M494x  ".1494 =".0223  square  iuch, 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

112 

223 

446 

669 

802 

1,115 

1,338 

1,561 

1,784 

2,007 

2,230 

2,453 

2;  676 

2,899 

8,122 

8,345 

8,656 

0 

Poundt. 

5,000 

10,000 

20.000 

80,000 

40.000 

50,090 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140, 000 

15^,000 

163,050 

0 

IneK 

0. 

.0027 
.0063 
.0101 

.oin 

.0179 
.0213 
.0259 
.0300 
.0343 
.0389 
.0434 
.0199 
.0564 
.0649 
•.0771 

Inch. 
0. 

Initialload. 

• 

« 

Elastic  Umii. 

Tensile  strength. 
=0.2  per  cent. 

.0033 

.0082 

.02 

Area  at  fracture,  ".131  x  ".130=.0170  square  inch. 

Contraction  of  area,  23.8  per  cent. 

Fractured  at  jaws  of  machine.    Appearauce,  silky. 


SQUARE  STEEL  WIRE. 
FOUR  SPECIMENS  FROM  ADJOINING  FARTS  OF  SAME  WIRE, 


329 


Specimens  marked  —  tested  as  cut  from  coil,  except  slight  straight- 
ening in  rolls. 

Specimens  marked  x  curvature  of  coil  reversed  to  radius  of  18", 
then  nearly  straightened  in  rolls. 


No.  of 
test. 

Marks. 

Dinionsions. 

Section- 
al area. 

Tensile  strength. 

Area  at  fracture. 

Contrac- 
tion of 
area. 

Width. 

Thick- 
ness. 

Total. 

Per  so  nare 
incn. 

5511 
5612 
5513 
6514 

X 
X 

Inch. 
.1496 
.1492 
.1406 
.¥492 

Inch. 
.1490 
.1493 
.1491 
.1494 

Sq.  In. 
.0223 
.0223 
.0223 
.0223 

Pounds. 
3,148 
8.552 
8.306 
8,664 

Pounds. 
141,170 
159, 280 
152,380 
164,300 

In.     In.  Sq.In. 
.145X.  146=.  0210 
.146X.  146- 0213 
.148X.148=.0219 
.148X.  148=.  0210 

Per  sent. 
5.8 
4.5 
1.8 
1.8 

Fractures,  silky,  conoidal  ends. 

SIX  SPECIMENS,  ".15  SQUARE,  TINNED  STEEL  WIRE  FROM  SAME  COIL. 

Bejected  after  three  breaks  in  the  winding  machine  used  on  the  con- 
struction of  10-inch  W.  W.  gun. 


No.  of 
test. 

Marks. 

Treatment. 

Dimensions. 

Sec- 
tional 
area. 

Tensile  strength. 

Width. 

Thick- 
ness. 

Total. 

Per  square 
inch. 

5524 
6525 
5526 
5627 
5528 
6520 

I 
I 

n 

TT 

III 
in 

)  Taken    ttom  winding    reel.  C 
\     Corye  of  ooil  revei'sed.          ( 
)  Carve  of  coil  reversed  to  curv-  C 
>     ature  of  reel  twice.                I 
I  Curve  of  coil  reversed  to  curv-  C 
5     atnreof  reel  three  times.      ( 

• 

Inch. 
.1496 
.1496 
.1490 
.1496 
.1495 
.1496 

Inch. 
.1497 
.1497 
.1496 
.1495 
.1495 
.1495 

BqJn. 
.0224 
.0224 
.0224 
.0224 
.0224 
.0224 

Pounds. 
8,704 
3,734 
8,408 
8,285 
3,756 
3,622 

P<mnds. 
165.360 
166,700 
156.160 
146,650 
167,680 
161, 700 

Contraction  of  area  inappreciable. 

Fractures  silky. 

Diameter  of  reel  of  winding  machine  42  J'^ 


N^ 
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SQUARE   STEEL   WIRE. 


Tensile  test  of  wire  fastening  used  on  Woodbritlge  10''  wire- wrapped 
gun. 

".15  square  tinned  steel  wire. 

Ends  secured  in  grooved  blocks  by  expansion  of  metal  by  means  of 
center  punch  into  drilled  pockets. 


Wire. 


dfroavecL 


■v.^^ 


BloeKa. 


Treusture, 


Five  pockets  for  eacli  wire  end. 
Tensile  strength,  2,948  pounds. 
Fractured  wire  at  first  pocket. 

THREE  SAMPLES  ".15  SQUARE  TINNED  STEEL  WIRE,  MANVFACTUUED 

BY  R.  H,   WOLFF  f  CO, 

Straightened  in  rolls  before  testing;  from  coil  of  20"  radius. 

No.  6507. 

Sectional  area,  'M495x'M500=.0224  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

• 
BemarkB. 

TotaL 

Per  squaro 
incn. 

Elongation. 

Set. 

Pounds. 
112 
224 
448 
672 
800 
1,120 

i,:«4 

1,568 
1,  702 
2,016 
2, 240 
2,464 
2,688 
2,012 
3,136 
3,360 
8,584 
3,808 
4,032 
4,256 
4,480 
5,112 
0 

Pounds. 

5,000 

10,000 

2U,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130, 000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

228,210 

0 

Inch. 

0. 

.0024 
.0060 
.0092 
.0125 
.0159 
.0192 
.0234 
.0275 
.0314 
.0359 
.0398 
.0444 
.0485 
.05:^5 
.0592 
.0642 
.0620 
.0684 
.0772 
.0894 

Inch. 
0. 

Initial  load. 

• 
* 

Micrometer  disturbed. 

Elastic  limit. 

Tensile  strength. 
=0.5  per  cent. 

.0023 

.'6653" 

.0150 

.05 

Area  at  fracture,  'M26x".126=.0159  square  inch. 

Contraction  of  area,  29.0  per  cent. 

Fractured  outside  the  gauged  length.    Appearance,  silky. 

No.  6508. 

Tested  on  3-pin  fixture. 

Sectional  area,  ".1495  x  ".1495 =.0224  square  inch. 

Tensile  strength,  4,610  pounds=205,800  pounds  per  square  inch. 

Area  at  fracture,  ".123  x  ".123=. 0151  square  inch. 

Contraction  of  area,  32.6  per  cent. 

Appearance  of  fracture,  silky. 


BRONZE. 
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No.  6509. 

Tested  on  3-pin  fixtnre. 

Sectional  area,  ".1508  x'M492=. 0225  square  inch. 

Tensile  strength,  4,687  pound8=208,3l0  pounds  per  square  inch. 

Area  at  fracture,  ".120x'M20=.0144  square  inch. 

Contraction  of  area,  36.0  per  cent. 

Appearance  of  fracture,  silky. 

BRONZE  FEOK  WATEETOWH  AESEHAL  FOUNDET. 

Fo.  5735. 

Specimen  from  a  sample  cast  of  bronze  mixture  to  he  used  for  S-inchB.  X. 

rifle  carriage  casting. 


g 

^ 

i 

-.>k— 

rf*             —J 

^ 


N 


T 


Sectional  area,  .50  square  inch. 

Elastic  limit,  6,800  pounds  =  13,600  pounds  per  square  inch. 

Tensile  strength,  16,640  pounds  =  33,280  pounds  per  square  inch. 

Elongation  in  4  inches,  ".72  =  18.0  per  cent. 

Elongation  of  inch  sections,  ".16,  ".17,  ".21»,  ".18. 

Diameter  at  fracture,  ".72;  area,  .407  square  inch. 

Contraction  of  area,  18.6  per  cent. 

Appearance  of  fracture,  uniform  light  yellow  color. 

(  Copper 87. 00 

Composition  \  Tin 7. 78 

(Zinc 4.85 
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BRONZE. 


BBOnZE  FBOM  VBW  TOEK  HAVT-TABD. 

Form  of  spedmena. 


Mt 


n^ 


J^ 


i 


No.  5105. 

Marks,  Af. 

Diameter,  1".875. 

Sectional  area,  2".7C  square  inches. 

Gauged  length,  10". 


Applied  loads. 


TotaL 


Poundt. 
2,780 
5.520 
8,280 
11,040 
IS.flOO 
16,560 
10,820 
22,080 
24,840 
27,600 
30,360 
83,120 
35.880 
38,640 
41,400 
44,160 

46,020 
40,680 


Per  sqnare 
inch. 


SnccMsive 


per Inch,      perluch. 


Poundt. 

1,000 

2,0U0 

3,000 

4,000 

5.000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 
18,000 


Inch, 
0. 
.00010 
.00019 
.00029 
.000.30 

.ooa'M) 

.00060 
.00073 
.00080 
.00111 
.00151 
.00210 
.00367 
.00660 
.01436 
.021 

.030 


Jneh. 

0. 

.00010 
.00009 
.00010 
.00010 
.00011 
.OUOIO 
.00013 
.001)16 
.00022 
.00040 
.00059 
.00157 
.00293 
.00776 
.00064 

.000 


Permanent  ^«^«"f|:;j 
set. 


Jneh. 
0. 


00003 


,00027 


7ncA. 
0. 


.00003 


.00024 


Remarks. 


Initial  load. 


Elastic  limit. 


Craokn  open  in  surface 
of  stem. 

Tensile  strength. 


General  summary. 

Tensile  strenf^th  per  sqnare  inch  of  original  section pounds. . 

Elastic  limit  per  so uare  inch  of  origiuiQ  section do . . . 

Elongation  per  inon  alter  rupturo inch.. 

Elongation  per  inch  nnder  strain  at  elastic  limit do . . . 

Bedaction  in  diameter  at  point  of  ruptare do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 


18,000 

7,000 

.043 

.00000 

.06^ 

6.9 


Character  of  broken  surface vesicular,  the  color  varying  from  light  to  dark  veliow 

Elongation  of  inch  sections. .".  06, ".  04, ".  06. ".  05,  ".  12*,  ".  05, ".  04, ".  03, ".  03, ".  03,  ".  04, ".  03,  ".  02,  ".  01 


Composition <  Tin 

(Ziuo 


I  Copper 


87.00 

10.24 

2.  OS 


J 


BUONZE. 
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No.  57GC. 

Marks,  Aj. 

Diameter,  1".875. 

Sectional  area,  2.76  square  inches. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SncceRBive 

eloiif;atiun 

por  iuch. 

Permanent 
aet. 

SuecessiTe 

permanent 

aet. 

Bomarks. 

Total. 

Per  sq  aare 
incD. 

P<mnd$. 
2.760 
5,520 
8.280 
11,040 
13.800 
16,560 
19,320 
22,080 
24,840 
27,600 
30,360 
88,120 
85,880 
38,640 
41,400 
44,160 
46,700 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

16,920 

Inch. 
0. 

.00011 
.00022 
.00032 
.00043 
.00054 
.00066 
.00081 
.00108 
.00139 
.00204 
.00344 
.00642 
.OHIO 
.01910 
.029 

Inch. 
0. 

.00011 
.00011 
.00010 
.00011 
.00011 
.00012 
.00015 
.00022 
.00036 
.00065 
. 00140 
.00298 
.00468 
.00800 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.00003 

".00003 

.00015 

.00042 

.01745 

.01700 

General  aummary. 


Tensile  strength  per  sqnare  inch  of  original  section  ., ponnds. 

Blastic  limit  per  sqnare  inch  of  original  section do . . 

Elongation  per  inch  after  rupture,  in  14  inches inch . 

Xlongation  per  inch  under  strain  at  elastic  limit do . . 

Itednction  in  diameter  at  point  of  rnnture do. . 

Sadnotion  in  area  after  rapture,  per  cent  of  original  section 

Po«dtion  of  mptnre at  neck 

Character  of  broken  surface irregular,  yarylng  in  color  from  light  to  dark  yellow 

XlongaUonof  inch  sections.... ".04,  ".01,  ".03,  ".03,  ".02,  ".05,  "*.02,  ".04,  ".03.  ".04,  ".05,  ".03,  ".04,  ".06 


16,920 

7,000 

.034 

.00066 

.035 

3.6 


\ 
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BRONZE. 


No.  5707. 

Marks,  B. 

Diameter,  l."875. 

Sectional  area,  2.76  square  inches. 

Gauged  length,  10". 


Applie<lloadB. 

Kloneation 
poriDcb. 

SocceftRive 

elonf^ation 

per  iucb. 

Permanent 
sot. 

Succesiiive 

lierinauent 

sot. 

Bemarks. 

Total. 

For  square 
iuc-Ji. 

Pounds. 
2,760 
5.520 
8.280 
11,040 
13, 800 
10,500 
10, 320 
22, 080 
24,840 
27,600 
30, 300 
33, 120 
35,880 
38, 640 
41,400 
13,800 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15, 000 

15, 870 

Inch. 
0. 
.00011 
. 00021 
.00031 
.00041- 
.00052 
.00062 
.00074 
.00000 
.00110 
.00151 
.00253 
.00305 
.00710 
.01250 

Inch, 
0. 
.00011 
.00010 
.0<M)10 
.00010 
.00011 
.00010 
.00012 
.00J16 
.00020 
.00041 
.00102 
.00142 
.00315 
.00540 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Rlastio  limit 

.00002 

.00002 

.00022 

.00020 

.01101 

.01079 

Tensile  stren^^th. 

General  summary. 

Tensile  strenfrth  per  square  inch  of  orifiinal  section jMnnds..    15.870 

ElasUc  limit  per  square  iucb  of  original  section do...      8.000 

Elongation  per  incn  after  niptore,  in  U  indies , inch..       .010 

JSlongation  per  inch  under  strain  at  clastic  limit do...    .00074 

induction  in  diameter  at  point  of  rupture inapprocia*ble 

Character  of  broken  surlpce irregular,  color  variable,  light  Invondor  to  copper  colored 

Elongation  of  inch  sections. . .  ".  02, ".  01,  ".  01, ".  02,  ".  00,  ".  01,  ".  ol,  ".K)2,  ".  01,  ".  00, '/.  01,  ".  01,  ".  01,  ".  00 

C  Copuer 86.98 

Composition <  Tin 0. 00 

iZinc 4.09 
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No.  67G8. 

Marks,  C. 

Diameter,  1".875. 

Sectional  area,  2.76  square  iuches. 

Gauged  length,  10". 


Applied  loads. 

ElODj^HiiOD 

per  inch. 

SiiocoRftivo 

Pennanciit 
sot. 

Successive 

Keniarks. 

Total. 

Per  square 
incli. 

elongation 
}>er  iucU. 

pemiunont 
set. 

Poundt. 

2,760 
6.520 
8,280 
11,040 
13,800 
16,560 
10,320 
22,080 
24,840 
27,600 
30,360 
33,120 
35,880 
38,640 
41,400 
44,160 
46,920 
49,680 
52,440 
55,200 
67,700 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,1)00 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

20,900 

Inch. 
0. 

.00010 
.00020 
.00030 
.00040 
.00052 
.0Oi)67 
.00090 
.00140 
.00294 
.00643 
.01535 
.025 
.034 
.046 
.058 
.070 
.084 
.100 
.116 
.133 

Inch. 
0. 

.00010 
.00010 
.00010 
.00010 
.00012 
.00015 
.00023 
. 00050 
.00154 
.00:149 
.00892 
.00965 

.oc© 

.012 
.012 
.012 
.014 
.016 
.016 
.017 

Inch. 
0. 

Inch. 
.0 

Initial  load. 
I'ilastic  limit 

.OOOUU 

.00003 

.00213 

.00210 

Tcr.Bile  strenf^tli. 

General  aummai-y. 


Tenstle  strength  -per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  sootion do. . 

Elongation  x>er  inch  after  rupture,  in  14  indies inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Bednction  in  diameter  at  point  of  rupture do. . 

Beduction  in  area  after  rupture,  per  c-ont  of  original  section 

Character  of  broken  surface irregular,  copper-colored  and  brown.    Kumerous  cracks  developed 

in  the  Hurfnce  of  stem. 

Elongation  of  inch  sections ".14,  ".13.  '  .12,  ".13.  ".14,  ".12.  ",14,  ".27*,  ".14.  ".14,  ".10.  ".11,  ".13 

<^<.»«.»ui^  <  CopiK^r 94.46 

Composition Jrj.^» ^^^ 


20.000 
6,000 

.138 

.ooav2 

.195 
19.6 
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No.  5707. 
Material  for  nuts  for  8"  B.  L.  rifle  barbette  carriage. 


K 


T 


A 


'st^ 


^ 


^=^ 


I\ 


u 


T 
J*- 

i 


Sectional  area,  .25  square  inch. 

Elastic  limit,  10,981)  pounds=43,920  pounds  per  square  inch. 

Tensile  strength,  14,770  pounds=59,080  pounds  per  square  inch. 

Elongation  in  2  inches,  ".76=38  per  cent. 

Elongation  of  inch  sections,  ".48*  ''.28. 

Diameter  at  fracture,  ".35.    Area,  .0962  square  inch. 

Contraction  of  area,  61.5  per  cent. 

Appearance  of  fractui-e,  fUie  silky. 

H.  Ex.  43 ^22 
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1 

1 

Ultimate  strength. 

«  2  o 

^|5 

Pound*. 
55,150 
55,760 
60,020 
60,240 
56,390 
55,840 
60.080 

3 

o 
H 

Pounds. 
26,970 
26,990 
29,590 
29,880 
23,120 
20,660 
14,420 

• 

.§ 

>-* 

a 

Per 

nquare 

inch. 

Pounds. 
36,190 
34, 130 
33,830 
35,990 
39,760 
40,350 
40,670 

Total. 

Pounds. 
17, 700 
16,520 
16,680 
17,850 
16.300 
14,930 
9,760 

Sec- 
tional 
area. 

Sq.  in. 
.489 
.484 
.493 
.496 
.410 
.370 
.240  . 

a 
§8 

f 

.490 
.487 
.496 
.499 
.412 
.373 
.241 

Width. 

.998 
.994 
.994 
.994 
.996 
.993 
.995 
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CHEMICAL  COMPOSITION  OF  STEEL  PLATES  TliOM  THE  SPRINGFIELD 
ABMOBY,  BE  PRESENTING  METAL  FOB  S.S-INCH  FIELD  GUN  CAB- 
HI  AGES. 


Ten- 
sion 
test 
nmn- 
ber. 

Marks. 

Carbon. 

Mang^a- 
nese. 

Silicon. 

• 

Sul- 
phur. 

Phos- 
phorus 

Cop- 
per. 

Bemarkfl. 

Total. 

Graph- 
iUc. 

Com- 
bined. 

5423 
5425 
5426 
5440 
6442 
5443 
5447 
5612 
5616 

78 

80 

81 

95 

97 

96 

102 

115 

119 

0.261 
0. 218 
0.2fl7 
0.187 
0.290 
0.200 
0.160 
0.160 
0.889 

1.848 
1.200 
1.130 
1.180 
2.128 
1.142 
0.896 

0.033 
0.021 
0.035 
0.030 
0.032 
0.030 
0.034 

0.  o:i8 

0.101 

Tension  tests  of 
these  specimens 

>  published  in  Re- 
port of  Tests, 
1891. 

J 

'o.'iio' 

0.400 

0.010 
0.011 

0.1.3 
0.103 

0.004 
0.056 
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12-INCH   MOBTAB   OARRIAGS   PISTON  ROD. 


STEEL  FROM  PISTOIT  ROB  FOB  IS-nrCE  MOBTAB  CABBIAOK 

Ko.  4571. 

Marks,  P  B»  B.  L.3 
Diameter,  ''.500. 
Sectional  area,  .196  square  inch. 
Oauged  length,  2''. 


Applied  loads. 

Elonfration 
per Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Sacoessive 

permsnent 

set. 

Remarks. 

Total. 

Per  souare 
inon. 

Pounds. 
1,000 
5,100 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
92,400 

Pounds. 

196 

980 

1,960 

2,940 

3,920 

4,900 

5,880 

6,860 

7,840 

8,820 

9,800 

9,996 

10, 192 

10,388 

10,584 

10,780  . 

18, 110 

Inch, 
0. 

.000100 
.000350 
.000500 
.000600 
.000850 
.000950 
.001100 
.001200 
.001350 
.001550 
.009700 
.010050 
.010400 
.011250 
.012500 

Inch. 
0. 
.000100 
.000250 
.000150 
.000100 
.000250 
.000100 

Inch. 
0. 
0. 

Inch. 
.0 

Initial  load. 

Elastic  Umlt. 
Tensile  strraigtli. 

0. 

.oooiio 

.000100 
.000150 
.000200 

0. 

0. 

.008160 
.000350 

...... ...... 

............  .•..--.•. ^. . 

.000350 
.000850 
.001250 

1 
...... ......1............ 

' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,400 

Elastic  limit  per  sanare  inch  of  original  section do. . .    50, 000 

Elongiition  per  inon  after  rupture inch . .        .  210 

Elongation  iMir  inch  under  strain  at  elastic  limit do. . .  .  001550 

Reduction  in  diameter  at  point  of  rupture do. . .        .  090 

Reduction  in  area  after  rupture,  per  cent  of  original  section 32.6 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface  silky 

Elongation  of  inch  sectiona ".  26*,  ".  1^ 


12-IKCH  MORTAB   CARBIAGE   PISTON  BOD. 
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Ko.  4672. 

Marks,  P  Bi  M  L3 

Diameter,  ".500. 

Sectional  area,  196  square  inches. 

Gagned  length,  2". 


Applied  loads. 

Elunffation 
perinoh. 

Snceessive 

Permanent 
set. 

Suoceesive 

Bemarks. 

Total. 

Per  aqnwe 
inon. 

eloneation 
per  iBch. 

permanent 
set. 

Pavnda. 

196 

980 

1,960 

2,940 

3,990 

4.900 

5,880 

6,860 

7,840 

8,820 

9,408 

9,604 

9,800 

9,996 

10,192 

10,388 

10,584 

10,780 

17,490 

PoufkdM. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
80,230 

Inch. 
.0 

.000100 
.000200 
.000350 
.000600 
.000850 
.001100 
.001300 
.001500 
.001660 
.001800 
.001850 
.008250 
.  .012750 
.013250 
.013800 
.  014750 
.016000 

Ineh. 

.0 

.000100 

Ineh. 

.0 

.0 

Ineh. 
.0 

Initial  load. 
Elastic  limit 

.000100 
.      .  0001.50 

.000250 
.000250 
.000250 
.000200 
.000200 
.000050 
.000150 
.000050 
.001400 
.009500 

*.  666056 

.066650 

.000050 

.0 

1 

Tensile  strength. 

.000500 
.000550 
.00(1050 
.001250 

General  eumfMiry, 

Tensile  strength,  per  sqiuure  inch  of  original  section pounds..    89,230 

Slastio  limit,  per  square  inch  of  original  section do...    49,000 

Iflongation  per  inch  after  ruptnre inch . .        .260 

Elongation jper  inch  nnder  strain  at  Mastic  limit do..  .001850 

Beduction  in  diameter  at  point  of  rupture do..        .150 

Reduction  in  area  after  rupture,  per  centum  of  original  section 61.0 

Position  of  rupt  ure 1"  fVom  nect 

Character  of  broken  surface sil  li  v 

Elongation  of  inch  sections ".87*,  ".15 
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BAIL   FOR   10-INCH   EIFLE. 


STEEL  FEOM  BAIL  FOE  lO-DTGH  B.  L.  EIELS. 


No.  5547. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Elastic  limit,  12,540  pounds  =  50,160  pounds  per  square  inch. 

Tensile  strength,  15,910  pounds  =  73,040  pounds  per  square  inch. 

Elongation  in  2  inches,  ".76=38.0  i>er  cent. 

Elongation  of  inch  sections,  ".23,  ".53.* 

Diameter  at  fracture,  ".34;  area  .091  square  inch. 

Contraction  of  area,  63.6  per  cent. 

Appearance  of  fracture,  fine  silky. 


Ko.  4577. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2". 


Applied  load. 


Pounds. 

250 

1,250 

3,500 

5,000 

7,500 

6,750 

9,500 

9,750 

10.000 

10,250 

10,500 

10,750 

11,000 

15,710 


Per  Bouare 
incn. 


Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
62,840 


^?f«..  ?      «longRtioii 


Inch.      ! 
0.  , 

.000100 
.000350 
.000000 
.000950 
.001100 
.001300 
.001350 
.005350 
.007000 
.018000 
.019000 
.020250 


Inch. 
0. 

.000100 
.000250 
.000250 
.000350 
.000150 
.000200 
.  000050 
.004000 
.001650 
.011000 
.001000 
.001250 


Permanent 
8et. 


Inch. 
0. 
0. 


0. 


Successive 

permaxiont 

set. 


Remarks. 


Inch. 
0. 


Initial  load. 


ElasUc  limit. 


Tensile  strength. 


General  summai'y. 

Tensile  strength,  per  square  Incli  of  original  section pounda..    62,840 

Elastic  limit,  per  square  inch  of  original  section do, . .    39, 000 

Elongation  per  inch  after  rupture. inch. .        .  350 

Elongation  per  inch  under  sfrain  at  elastlclimit do...  .001350 

Reduction  in  diameter  at  point  of  rupture. do. . .       .  IW 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture at  middie  of  stem 

Character  of  hrokensurfaoo ,»Ujgr 

Elongation  of  inch  Motions ".86*.  "M* 


RIFLE-BARREL  STEEL  FROM  SPRINGFIELD  ARMORY 


FOR 


BARRELS  .30  AND  .45  CALIBER. 
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BIFLE-BARREL   STEEL. 


847 


No,  4588. 

Marks,  • 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'\ 


Applied  loads. 

Elongntion 
per  Inch. 

Snocea»ive 

elonfsatioD 

per  inch. 

Permanent 
eet. 

Successive 

permanent 

set. 

Remarks. 

ToUl. 

Persqiuure 
incn. 

Founds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

13,500 

13,750 
14,000 
14.?50 
14,500 
14,750 
15,000 
26,690 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 

54,000 

55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
106,760 

Ineh. 
0. 

.000067 
.000267 
.000433 
.000633 
.000867 
.001033 
.001200 
.001400 
.  001.567 
.001733 
(   .001938 
)    .008000 
.008200 
.008600 
.000000 
.000833 
.  010333 
.011000 

Ineh. 
0. 

.000067 
.000200 
.0001G6 
.000200 
.000234 
.00016(t 
.000167 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

« 

1  Elastic  limit. 
Tensile  strength. 

0. 

, 

.000200 
.000167 

.000033 

.000033 

.000166 
.000200 
.006007 
.000200 
.000400 

.000033 

0. 

.000400 

.  ooo8;t:t 

.000500 

.000667 



General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  sonare  inch  of  original  section do . . 

Blongation  per  incn  after  rupture do . . 

Elongation  per  inch  under  strain  at  elastic  limit inch. 

Reduction  in  diameter  at  poin  t  of  rupture do . . 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rnpt\ire 1".18  from  neck 

Character  of  broken  surface granular,  radiating  from  a  dull  spot  at  the  circumference 

Elongation  of  Inch  sections ".11,  ".21\  ".18* 


106,760 

54,000 

.1667 

.001903 

.084 

27.6 
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RIFLE-BARREL   STEEL. 


Ko.  4589. 
Marks,  •  • 
Diameter,  ''.564. 
Sectional  area,  .25  square  incli. 
Gauged  length,  3". 


Applied  loads. 


ToUl. 


Pfundi, 

260 

1,250 

2,600 

3,760 

6,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

13,000 

18,250 

13,500 

13,750 

14,000 

14,250 

14,600 

14,750 

16,000 

15.250 

15,500 

28,470 


Per  sqiiaro 
incD. 


Pmmdt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
68,000 
50,000 
60,000 
61,000 
62,000 
113, 880 


Elonefttion 
per  Inch. 


IneK 

0. 

.000067 

.000207 

.000433 

.000633 

.000833 

.001000 

.001167 

.001333 

.001500 

.001700 

.001767 

.001833 

.001900 

.001033 

.001967 

.002038 

.007833 

.008267 

.008700 

.008933 

.009433 


Succesflive 

eloiiftation 

per  inch. 


Ifush. 
). 

.000067 
.000200 
.000166 
.000200 
.000200 
.000167 
.000167 
.000166 
.000167 
.000200 
.000067 
.000066 
.000067 
.000033 
.000034 
.000066 
.005800 
.000434 
.000433 
.000233 
.000500 


Permanent 
set. 


Inch. 


0. 


0. 


Saooeasive 

I>ermanent 
set. 


0. 


Inch. 


Bemarka. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 


General  anmmary. 

Tensile  strength  per  eqnaro  inch  of  original  sectiou pounds. .  118, 880 

Elastic  limit  per  square  inch  of  original  secltuu do . . .     57, 000 

Elongation  per  inch  after  rupture inch . .         1467 

Elongation  per  inch  under  strain  at  elastic  lim  it do ...  .  002033 

Reduction  in  diameter  at  point  of  rupture do . . .         .074 

Reduction  in  area  after  rupture,  per  centum  of  original  section 34. 6 

Position  of  rupture - -- - I'MO  fVom  neck 

Character  of  broken  surface granular  radiating  from  a  dull  spot  at  the  circumferenoe 

Elongation  of  inch  sections ".10,  "a7,  ".17* 


RIFLE-BARREL   STEEL. 
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ISo.  4590. 


Marks,  •    •    • 

Diameter,  ".564. 

8ectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elou  cation 
per  inch. 

Succesaive 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  Moare 
inch. 

f>loiisution 
per  "inch. 

Pounds, 

250 

1,250 

2.500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15,500 

25,050 

Pounds. 
1,000 
.^000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62.000 
100,200 

Inch. 
0. 
.000067 
.000267 
.000-133 
.000600 
.  000707 
.000933 
.001100 
.001300 
.001500 
.001700 

.  ooi7:« 

.0017C7 
.OOlKOO 
.001833 
.001900 
.001033 
.001967 
.002267 
.  012733 
.013200 
.018900 
.014067 

Inch. 
0. 
.000067 
.  000200 
.000166 
.000167 
.  0(HUG7 
.000106 
.000167 
.000200 
.000200 
.000200 
.000033 
.000034 
.000033 
.000033 
.000067 

Tneh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

0. 

, 

.000033 
.000034 

( 

I 

.000300 
.000466 
.000467 
.000700 
.000767 

1 

1 

1          * 

1         

General  summary. 

Tensile  strength  per  square  inch  of  original  Hection pounds 

Elastic  limit  per  square  inch  of  origiual  ace  lion do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  ilich  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture l".20f^mneck 

Character  of  broken  surface silky,  in  part  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".10,  ",22*,  ".20* 


100,200 

57,000 

.irj3 

.  001067 

.094 

30.6 
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RIFLE-BARREL   8TEEL. 


:No.  4591. 

Marks  .... 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  iu5h. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pound*. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11.250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

19,580 


Per  square 
iDCh. 


Pounds. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
51.000 
52,000 
63.000 
54,000 
55,000 
56,000 
57,000 
58,000 
5d,000 
60,000 
78,820 


m»n  »«««/>» '  Successive 
.Elongation  elongation 

per  inch. 


per  mch. 


Inch. 
0. 
.000100 
.000300 
.000467 
.000633 
.000800 
.000967 
.001167 
.001367 
.001533 
.001700 
.001733 
.021600 
.022333 
.024067 
.025067 
.026500 
.028067 
.029833 
.032000 
.034000 


Inch. 

.000100 
.  000200 
.  000167 
.000166 
.000167 
.000167 
.000200 
.000200 
.000166 
. 000167 
.00003;) 
. 019H67 
.  00<)733 
.001734 
. 001000 
.001433 
.001567 
.001766 
.002167 
.002000 


Permanent  S"«»»«i^« 
"!♦  permanent 

^^-  set. 


Inch. 


Inch. 


0. 
0. 


0. 


Bemarks. 


Initial  load. 


0. 


Elastic  limit. 


'  Tensile  strength. 


General  summary. 

Tensile  nti«ngtb  per  square  inch  of  original  8€M;tion pounds..    78i»320 

Elastic  limit,  per  square  inch  of  original  section do. . .    51,  000 

Elongation  per  inch  after  mpture inch . .        .  260 

Elongation  per  inch  nnder  strain  of  elaatio  limit do...  .001733 

Redaction  in  diameter  at  point  of  mpture do. . .        .  154 

Redaction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture 1".  46  frMn  ntM>k. 

Character  of  broken  surface fine  silkv. 

Elongation  of  inch  sections ".  17, ".  37*,  ".  24 
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No.  4623. 

Mark  A. 

Diameter,  ''.564, 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Sncceraive 

elousation 

per inch. 

Permanent 
set. 

Saocesflive 

permanent 

set. 

Kemarks. 

Toial. 

Per  8an»re 
incli. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,600 

8,760 

10,000 

11,260 

12,600 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

17,860 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,0:K) 
58.000 
59,000 
60.000 
61,000 
71,440 

Jneh. 
0. 

.000100 
.000300 
.0U0667 
.001000 
.001167 
.001367 
.001533 
.001700 
.001733 
.  001767 
.001800 
.001833 
.001867 
.001900 
.033333 
.0(WI333 
.038000 
.042000 
.045667 

Tneh. 
0. 
.000100 
.000300 
.000367 
.000333 
.000167 
.000200 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.031433 
.003000 
.001667 
.004000 
.003667 

• 

Ineh. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

.00U033 

—.000033 

— .U00033 

0. 

0.                        .000033 

... . 

i:i:istir  limit. 

1 
.............1............. 

1 

Tennilo  stren^rlh. 

General  Bummary. 

Tensile  strength  per  square  inch  of  orifflnal  section ponnds..    71,440 

Elastic  limit  per  square  inch  of  original  section do 56, 000 

Elongation  per  inch  aftpr  rupture inch . .      .  2600 

Klonfeation  per  inch  under  strain  at  elastic  limit do 001900 

Reduction  in  diameter  at  point  of  rupture do 144 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44. 6 

Povitian  of  rapture 1".5  from  neck 

Cha rac ter  of  broken  s nrface ? silky 

BlongatioB  of  inch  sections ".20,  ".40%  ".16 
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UIFLE-BARREL   STEEL. 


No.  4624. 

Marks,  B  I. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loiidt. 

Elonsatlon 
per  Inch. 

Saccesiive 

Ponnanent 
sot. 

Soooeaaive 

permanent 

Bet. 

Remarka. 

Total. 

For  square 
inGh. 

elongation 
per  inch. 

PmmdM. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,250 

12,500 

13,760 

15,000 

16,500 

16,000 

16,600 

17,000 

17,600 

18.000 

18,500 

19,000 

19.500 

19,750 

20,000 

20,260 

20.500 

28,320 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
60,000 
66,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,000 
80,000 
81,000 
82,000 
113,280 

Inch. 
0. 

.000100 
.000333 
.000667 
.001033 
.001367 
.001667 
.001733 
.001900 
.002100 
.002133 
.002200 
.002267 
.002333 
.002400 
.002433 
.002567 
.002667 
.002767 
.016667 
.016:)33 
.017167 
.018600 

Inch. 
0. 
.000100 
.000233 
.000334 
.000366 
.000.134 
.000200 
.0U0I66 
.000167 
.000*200 
.000033 
.000067 
.000067 
.000066 
.000067 
.000033 
.000134 
.000100 
.000100 
.012900 
.000666 
.000834 
.001333 

Inch. 
0. 
0. 

Inch 
0. 

Initial  load. 

Elontic  limit 
Tensile  strength. 

0. 

0. 



0. 



'  '1 

. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  113,280 

Elastic  limit  per  square  inch  of  origins! section do. . .    72,  OoO 

Elongation  per  inch  after  rupture inch..      .  1500 

Elongntion  i>er  inch  under  strain  at  elastic  limit <ln. .    .  00243) 

Keduction  in  diameter  at  point  of  rupture — T do. . .        .104 

Reduction  in  area  after  rupture,  per  centum  of  original  sect  ion 33. 5 

Position  of  rupture 1".19  from  neck 

Character  of  brolcen  surface silk  v.  cup-shaped 

Elongation  of  inch  aectiona ".i»,  ".18*,  "J** 
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1^0.  4636. 

Marks,  B I3 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loiidi. 

EloDcation 
per Inch. 

Snccesnive 

elongation 

per  inch. 

Permanent 
sot. 

Successive 

perinuneut 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 

250 

1,250 

2.500 

5,000 

7,500 

10,000 

11,250 

12,500 

13,750 

15,000 

15,500 

16,000 

16.250 
16.500 
18,750 
17.000 
17,250 
17,500 
21,840 

Poundi, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
62,000 

64,000 

65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
87,360 

Ineh. 
0. 

.000133 
.000333 
.000700 
.001000 
.001367 
.001567 
.001767 
.001933 
.002133 
.002233 
C. 002300 
). 022400 
.024000 
.025600 
.027267 
.028333 
.030333 
.032333 

Ifieh. 
0. 

.  000133 
.000200 
.000367 
.0{)0:)00 
.000J67 
.000200 
.000200 
.000166 
.000200 
.000100 
. 000067 > 
.  010100  5 
.001600 
.001600 
.001667 
.001066 
.002000 
.002000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

. 003033 

.000033 

.  000033 

0. 

.  000033 

0. 

1 

1 

. 

1 

! 

1 

General  summary. 

Tensile  strength  per  square  inch  of  orijnnal  section pounds . .    87, 360 

Elastic  limit  per  square  inch  of  original  section do. . .    64, 000 

Blongation  per  inch  after  rupture inch . .      .  2;)00 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002300 

Beduction  in  diameter  at  point  of  rupture do. . .       .  174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface tine  silky,  cup  shaped 

Elongation  of  inch  secUons ".14,  ".41%  ".14 

H.  Ex.  43 23 
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BIFLE-BARREL    8TEEL. 


Ko.  4675. 

Marks,  A  Ii 

Diameter,  ".564. 

Sectional  area,  .*J5  square  inch. 

Gauged  length,  3". 


Applied  loads. 


—  EloDfftttiou 


Total. 


Foun  €l8. 
250 
1,250 
2,500 
5,000 
7,500 
8.750 
10,000 
11,250 
10.500 
10,750 
11.000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
18,000 
18,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,280 


Per  nq  uare     \>eT  Incli . 
inch. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
45.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,0KK) 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,120 


Inch. 
). 

.000100 
.000300 
.000633 
.000067 
.001200 
.001333 
.001567 
.008467 
.008667 
.008900 
.009333 
.010433 
.011087 
.012333 
.  013067 
.013667 
.015933 
. 018333 
.020400 
.022800 
.025000 
.  028167 
.031000 
.0350 
.0400 
.0467 
.0500 
.0667 
.0667 
.0733 
.0867 
.1067 
.1367 


Sncces»«ive 

elongation 

per  inch. 


Inch. 


0. 


.000100 

.000200 

.000333 

.000334 

.000233 

.000133 

.000234 

.006900 

.000200 

.000233 

.00O4.'t3 

.001100 

.000634 

.001266 

.000734 

.000600 

.002266 

.  002400 

.  002007 

.  002400 

. 002200 

. 003167 

.00283;) 

.0040 

.00.'>0 

.0067 

.0033 

.0067 

.0100 

.0066 

.0134 

.0200 

.0300 


PormiiDent    permanent 
■®^-  set. 


Jn$h. 


0. 
0. 


0. 
0. 


Inch. 


0. 


Remarks. 


Initial  kMul. 


Elaatic  limit;  load  foil. 


Tenaile  strength. 


General  summary. 

Tensile  strenii^li  per  square  inch  of  orisinal  section pounds..    85,129 

IRlastio  limit  per  sqaare  inch  of  original  section do. . .    45. 000 

Elongation  per  inc n  after  mp tnre inch..      . 2600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Keduction  in  diameter  at^int  of  rupture do...        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture at  middle  of  atem 

Character  of  broken  surface silky 

Blongationof  inch  sections "20,  ."4(0*,  .'08 


Chemical  composition. 

Per  cent. 

Total  carbon 0.409 

Graphitic  carbon 0.0S 

Combined  carbon 0.881 

Manganese 0.555 

Silicon 0.196 

Sulphur a  942 

Phosphorus O.06S 
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No.  4676. 

Marks,  A  I^ 

Diameter,  ".564. 

SectioDal  are^i,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Found  i. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

U,250 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15.500 

Iff,  000 

'  16,500 

17.000 

17.600 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 


Per  square 
incli. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
60,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
61,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 


Elon^tion 
per  inch. 


Inch. 
0. 
.000133 
.000333 
.000700 
.001133 
.  001300 
.001500 
.001667 
.006000 
.008667 
.009033 
.009633 
.010287 
.011000 
.011667 
.012800 
.014667 
.016667 
.018667 
. 021000 
.023333 
.027000 
.020333 
.032000 
.035667 
. 039333 
.044000 
.0467 
.0500 
.0600 
.0733 
.0867 
.1133 
.1700 


Snccesaive 

eioneation 

per  inch. 


Inch. 

.000133 

.000200 

.000367 

.000433 

.000167 

.000200 

.000167 

.004333 

.002667 

.000366 

.000600 

.000634 

.0007.13 

.000667 

.  001133 

.001867 

.002000 

.002000 

.002333 

.W2SXi 

.003667 

.  002333 

.002667 

.003067 

.003666 

.004667 

.0027 

.0033 

.0100 

.0133 

.0134 

.0266 

.0567 


Permanent 
set. 


Inch. 


0. 
0. 


Snccesfiivo 

permanent 

set. 


Semarks. 


0. 


Inch, 


Initial  load. 


' 

■ 

.  oocum 

. 000067 

.  (»Or.O  :J3 
.000034 

1 

• 



, 

- 

• 

•"■••••"••""('"■■""''"■■■""'" 

1 

1 

Elaatio  Unit;  load  fell. 


Tensile  streagth. 


General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds..       84,000 

Elastic  limit  per  souare  inch  of  original  section do. . .       45. 000 

Elongation  per  inch  after  rupture inch. .         .  2433 

Elongation  per  inch  under  strain  at  elastic  limit do...      .001667 

Keduction  in  diafSeter  at  point  of  rupture do...  .134 

Redaction  in  area  after  rupture,  per  cent  of  original  section 41.0 

Position  of  mpture at  middle  of  stem 

Character  of  broken  surface sUky. 

Elongation  of  inch  aeotiona "16,  .''»„  ."18 
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EIFLE-BABREL  8T££L, 


Ko,  4723. 

Marks,  2. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loftds. 


Total. 


Foundt. 

250 

1,250 

2,600 

6,000 

7,600 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

12,500 

12, 750 

13,000 

18,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

10, 310 


Per  square 
iacn. 


pfmndM. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
60,000 
51,000 
62, 000 
64,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
77. 240 


Elongation 
per  Inch. 


Inch. 
0. 

.000067 
.000233 
.000567 
.000933 
.001067 
.001233 
.001433 
.001667 
.001700 
. 001733 
.006667 
.  018667 
.019667 
.022000 
.026000 
.029333 
.033000 
.038400 
.044333 
.049667 
.058000 
.0700 
.0867 
.1033 
.1333 


Successive 

elon  lotion 

per  inoh. 


Inch, 
0. 

.000067 
.000166 
.000334 
.000360 
.000134 
.000166 
.000200 
.000234 
.000033 
.000033 
. 004934 
.012000 
.001000 
.002333 
.004000 
. 003333 
.003667 
.005400 
.  005933 
.  0053:U 
.008333 
.0120 
.0167 
.0166 
.0300 


Permanent 
set. 


Inch. 


0. 

0. 


Successive 

permanent 

set. 


Inch. 


, 

0. 

.000033 

.000033 

.000033 

0. 

I 

Bemarks. 


Initial  load. 


Elastic  limit;  load  feU. 


Tensile  streusth. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    77,240 

Elastic  limit  per  souare  inch  of  original  section do. . .    62, 000 

Elongation  per  incli  after  rupture Inch. .      .  2933 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

Keduction  in  diameter  at  point  of  rupture do...        .194 

Reduction  in  area  after  rupture,  per  cent  of  original  section 67.0 

Position  of  rupture 1  ".8  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".18,  ".50*,  ".» 


Chemical  composition. 

Percent. 

Total  carbon 0.320 

Graphitic  carbon 0. 080 

Combined  carbon 0. 240 

Manganese 1. 343 

Silicon 0.0» 

Snlphur O.080 

Phosphoma O.Ott 
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No.  4724. 

Marks,  2. 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Taund*. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
12,750 
13,000 
13,250 
18,600 
13,750 
14,000 
14,500 
15,000 
15,500 
16,000 
16,.'i00 
17,000 
17,500 
18,000 
18.500 
19,000 
19,420 


Per  Boaare 
incn. 


Pounds, 
J, 000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56.000 
58,000 
00,000 
62,000 
64,000 
66.000 
68,000 
70,000 
r2, 000 
74,000 
76,000 
77,680 


Elonfifation 
per  mch. 


Inch. 
0. 

.000100 
.000333 
.  000667 
.001000 
.  001307 
.001533 
.001700 
. 001733 
.  001767 
.001800 
. 001833 
.  001867 
.  002000 
.004007 
.  008:t33 
. 010333 
.022333 
.022933 
.024000 
.027733 
.032500 
.037167 
.041667 
.048300 
.055000 
.064000 
.0767 
.0933 
.1200 


Successive 

elongation 

per  mch. 


Inch. 


0. 


.000100 
.  000233 
.000334 
.  0U0333 
.000367 
.000166 
.000167 

.oooo:{3 

.000034 
. 000033 
.000033 
. 000034 
.000133 
.004067 
.  002-266 
.OllUOO 
.  003000 
.000600 
.  001007 
.  003733 
.004767 
.004607 
.  004500 
.006033 
.  000700 
.  009000 
.0127 
.0166 
.0267 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

pennanent 

set. 


Inch. 


0. 


0. 


Bemarka. 


Initial  load. 


0. 


Elastic  limit. 
Load  fell. 


.1 


Tensile  strength. 


General  summary. 

Tensile  strength  ])er  square  inch  of  oriffinal  section pounds..    77,680 

Elastic  limit  per  sonare  inch  of  original  section do. . .    55, 000 

Elongation  per  inco  after  rupture inch . .      .  2833 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Re<luctiou  in  diameter  at  point  of  rupture do. . .        .  185 

Keduction  In  areaafter  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture 1".8  from  neck 

Cliaraeter  of  broken  surface fine  silky- 
Elongation  of  inch  aectiona 'U8.  ".48*.  ".19 
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No.  4725. 

Marks,  4. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
I>erruch. 

Saccessive 

eloni^ation 

per  inch. 

Permanent 

ftOt. 

Succesaive 

permanent 

•et. 

* 
Remarks. 

Total. 

Per  Bqnare 

IDOU. 

Poundi. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
16,000 
15.250 
15,500 
15,750 
16,000 
16,250 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,500 
21,050 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
•61,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,800 

Inch, 
0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001900 
.001967 
.  002033 
.002067 
.002200 
.002333 
.002467 
.002600 
.004333 
.005400 
.007000 
.011533 
.014333 
.  018333 
.023000 
.029000 
.034667 
.041933 
.050000 
.061667 
.0800 

Inch. 
0. 

.000100 
.000233 

Iiieh. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

.000334 

.000333 
. 000333 
.000334 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000066 
.000034 
.000133 
.000133 
.000134 
.000133 
.001733 
.001067 
.001600 
. 004533 
.002800 
.004000 
.004667 
.006000 
.005667 
.007266 
.008067 
. 011667 
.018333 

0. 
0. 

• 

Klaalic  Umit. 
Tensile  atren^. 

1 

............ 

.000267 

.000267 

1 

• 

. 

""■"•••••■•• 

Genial  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,800 

Elastic  limit  per  acinare  inch  of  original  section do...    59,000 

Elongation  per  inch  after  rupture inch . .      .  2067 

Elongation  per  inch  undc;r  strain  at  elastic  limit do...  .002067 

Keduction  iu  diameter  at  point  of  rupture do. . .        .304 

Keduction  iu  area  after  rupture,  per  cent  of  original  section 50. 3 

Position  of  rupture " .95  f^m  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".39*,  ".12, 'Ul 

Chemical  composition. 

P«r  ecttt 

Total  carbon 0.277 

Graph  itio  carbon O.077 

Coinbined  carbon 0.800 

Manganese a  751 

Silicon O.084 

Sulphur 0.117 

Phosphorus QlM9 
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Ko.  4726. 

MarkR,  4. 

Biaiueter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


ApplVid  loads. 


Total. 


Pcundt. 
250 
1,250 
2.500 
5.000 
7.500 
10,000 
12,500 
13,750 
14,000 
14,250 
14,600 
14,760 
15,000 
15,250 
15,500 
15,750 
16,000 
10,250 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,600 
20.000 
20,500 
21,000 
21,500 


Per  BoiiarB 
incn. 


Pound9. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
05,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 


HSoneatlos 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001700 
.001900 
.001967 
.002033 
.002100 
.002167 
.00-2333 
.002467 
.004333 
.000033 
.008333 
.009667 
.  011333 
.015000 
.020333 
.023000 
.028000 
.034333 
.040333 
.048667 
.061667 
.070667 
.14 


Suooessive 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000367 
.000200 
.000067 
.000067 
.000067 
.000067 
.000166 
.000134 
.000866 
.002600 
.001400 
.00i:t34 
.001666 
.003667 
.005333 
.002667 
.005000 
.006333 
.006000 
.008334 
.013000 
.015000 
.063333 


Permanent 
eet. 


0. 
0. 


Inch. 


0. 


Sncceaslve 

permanent 

set. 


Inch. 


0. 


•  V 

.066333' 


Bemarka. 


Initial  load. 


Elastic  limit. 


.000333 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds . .    86, 000 

Slastic  limit  per  square  inch  of  original  section do . . .    59, 000 

Elongation  per  incn  after  rnpture inch . .      .  2167 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002J67 

Bedaction  in  diameter  at  point  of  rupture do. . .        .  204 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 50. 8 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface One  silky 

Blongadon  of  inch  sections ".37%  ".14.  "Ji 
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No.  4727. 

Marks,  6. 

Diameter,  ".664. 

Sectional  area,  .25  square  iucb. 

Gauged  length,  3". 


Applied  londfl. 


Total. 


Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
10.000 
12,500 
13,750 
15.000 
10.250 
17.500 
17.750 
18,000 
18,250 
18,500 
18,750 
19,000 
19.250 
19,500 
19,750 
20,000 
20.950 
20.500 
20,750 
21,000 
21.250 
21.500 
21,750 
22,000 
22.250 
22,500 
22,750 
23,000 
23.250 
23.500 
23,750 
24,000 
24,250 
24,500 
24,750 
25.000 
250 

25,250 
25,500 
25,750 
20,000 
2d,  250 
26,500 
27,000 
27,500 
27,910 


Persqaare 


sqtu 
Dcb. 


inc. 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
50,000 
55,000 
60.000 
65,000 
70.000 
71.000 
72.000 
73,000 
74,000 
75.000 
76,000 
77.000 
78,000 
79,000 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
80,000 
90,000 
91,000 
92,000 
93.000 
94,000 
95,000 
96,000 
97.000 
96,000 
99,000 
100,000 
1,000 

101,000 
102, 000 
103,000 
104,000 
105,000 
106,000 
108,000 
110,000 
111,640 


Eloncation 
permch. 


Inch. 
0. 

.000067 
.000267 
.000633 
.001000 
.00:367 
.001700 
.001867 
.002033 
.002233 
.002433 
.002467 
.002533 
.002600 
.002667 
.002700 
.  00273:i 
.002767 
.002800 
.002867 
.00:H)00 
.003033 
.  003t)67 
.003133 
.003200 
.003333 
.003400 
.003500 
. 003667 
.  WJ3767 
.004133 
.004333 
.004633 
.005000 
.005800 
.007000 
.007667 
.008667 
.  012167 
. 013333 
.016333 


.016733 
.018000 
.  0*22000 
. 027000 
. 020667 
.0400 
.0433 
.0600 


Siicceiwive 


olongatioD 
Iter  inch. 


I  PermaneDt 
Bet. 


Inch. 


0. 


.000067 
.000200 
.000^66 
.000367 
.000367 
.000333 
.000167 
.000166 
.000200 
.000200 

.oooi*:i4« 

.0000G6 
.O0iK)67 
.000067 
.000033 
.000033 

.oouo::4 

.000033 
.000067 
.000133 
.000033 
.00  034 
.000066 
.000067 
.000133 
.000067 
.000100 
.000167 
.000100 
.000366 
.000200 

.000:^00 
.ooo:je7 

.000800 
.001200 
.000667 
.001000 
.  003.500 
.001166 
.003000 


Inch. 


Sncccsaive 

permanent 

set. 


Ineh. 


0. 
0. 


Initial  load. 


0. 
0. 


.000033 


.000033 


.000033 


I 


Elastic  limit. 


.000167 


000133 


.000367 


000200 


.000933 


.000566 


.000100 
.001207 
.  QiUtm 
. 005000 
.002067 
.  010:1.33 
.0033 
.0167 


.  012300 


011367 


nested  under  thia  load 
twenty  minatoa. 


Tenaile  strength. 


General  nummary. 

Tensile  strongtli  per  square  Inch  of  original  section ponnda..  IJJ'JJJ 

Elastic  limit  per  square  Inch  of  original  section do. . .    '••Sy 

Elongation  per  inch  after  rupture inch. .     -jw 

Elongation  per  inch  under  strain  at  elastic  limit do...  •''"^1 

Reduction  in  diameter  at  poin t  of  rupture do . .  •       •  *'{ 

Reduction  in  area  after  rupture,  per  cent  of  original  section »*•• 

Position  of  rupture "•8fr«"'SK 

Character  of  broken  su rf ace fine  wlijy 

Elongation  of  inch  sections ".06^  ".0^  "•'•^ 
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No.  4728. 

Marks,  G. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Pounds. 
250 
1,260 
2,500 
5,000 
7.500 
10,000 
12,500 
15,000 
10,250 
17,500 
18,750 
1»,000 
19,250 
19,500 
19,750 
20,000 
20.250 
20,500 
20,750 
21.000 
21,250 
21,500 
21,750 
22,000 
22,250 
22,500 
22,750 
23,000 
23,250 
23,500 
23,750 
24,000 
24,250 
24,500 
24,750 
25.000 
25,250 
25,500 
25,750 
28,000 
26,250 
26.500 
26.750 
27,000 
27,250 
27,500 
28,000 
28,300 


Peraqaare 
inch. 


Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

66,000 

70,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

81,000 

82.000 

83,000 

84,000 

85,000 

86,000 

87,000 

^)8,000 

89,000 

90,000 

91.0iK) 

92,000 

98,000 

94,000 

95.000 

90,000 

07.000 

98,000 

99,000 

100,000 

101,000 

102,000 

103,000 

104,000 

105,000 

106,000 

107,000 

108,000 

109,000 

110,000 

112,000 

118,200 


EloD  Ration 
per  inob. 


Inch. 
0. 

.000067 
.000267 
.000633 
.001000 
.0013:^3 
.001667 
.002000 
.002167 
.002333 
.002000 
.002633 
.002607 
.002700 
.002733 
.002833 
.002933 
.002967 
.003000 
.  003033 
.  0U3167 
.003300 
.003333 
. 003367 
.  003433 
.  003733 
.003867 
.003967 
.004167 
.  004700 
.005000 
.005667 
.000833 
.008667 
.009333 
.010833 
.011667 
.014000 
. 016333 
.019833 
.022400 
.027000 
.  028:{33 
.  033967 
.035333 
. 042167 
.0600 


Succeaaive 

elongation 

per  inch. 


Inch. 
0. 

.000007 
.000200 
.000366 
.000367 
.000333 
.0003:M 

.0003:^ 

.0001f7 
.000166 
.000267 
.000033 
.00001)4 
.000033 
.000033 
.OOOJOO 
.000100 
.000034 
.000033 
.000033 
.000134 
.000133 

.oooo:)3 

.000034 
.000066 
.000300 
. 000134 
.000100 
.000200 
. 000533 
. 000300 
.000667 
.001106 
.0018:^ 
.000606 
.001500 
.000834 
002333 
.  002:«3 
.  003.700 
.002587 
.004«>00 
. 001333 
. 005034 
. 001360 
.000834 
.017833 


Permanent '  ?"£pr!!«il! 


set. 


Inch. 


pennanont 
set. 


Inch. 


0. 
0. 

0- 

0. 

0. 

0. 
.000033 

.000033 

1 

*■ 

.000100 

.  00(M»07 

1 

. 000207     .  000167 

' 

' 

' 

.  000033     .  000:i06 

' 

......................... 

1 

.007007 

.000434 

Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  i)«r  square  inch  of  original  aection pounds..  113,200 

Klastic  limit  per  souare  inch  of  origiuarse<ition do. . .    79, 000 

Elongation  per  incn  alter  rupture inch . .      .  1333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002733 

Eeduction  in  diameter  at  point  of  rupture do. . .        .  164 

Redaction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture ".6  flx>m  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  03, ".  06, ".  81* 

Ch emica  I  composition . 

Percent, 

Total  carbon 0.324 

Graphitic  carbon 0.059 

Combined  carbon 0.265 

If  an  ganese L  349 

SOicon 0.033 

Sulphur 0.075 

Phoaphoms H 0.046 
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No.  4741. 

Marks,  7. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pound*. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
12,500 
15,U00 
17.500 
20,000 
21,250 
21,500 
21,750 
22,000 
22,250 
22.600 
22,750 
23,000 
23,250 
23,500 
23,750 
24,0U0 
24,250 
24,500 
24,750 
25,000 
26,000 
27,000 
28,000 
28,040 


Per  square 


sqna 
acn. 


inc 


Pound*. 

1,000 

5,000 

10.000 

20,000 

30,000 

40,000 

50,000 

60.000 

70,000 

80,000 

85,000 

86,000 

87.000 

88,000 

89,000 

90,000 

91.000 

02,000 

9:i,  (^OO 

94,000 

95,000 

06,000 

97.000 

98,  (1(0 

99.01)0 

100,000 

104,000 

108,000 

112,000 

112, 160 


perSch.     <>»onfi[«tion 
*^  per  mch. 


Inch, 
0. 
.000133 

.ooo:Mr7 

.000067 
.001033 
. 001400 
.001738 
.002133 
.002467 
.002H67 
.003000 
.003067 
.003107 
.  003207 
.003333 
.004000 
.004400 

.  oaso^is 

.006033 

.007167 

.000667 

.  010700 

.  012167 

.015000 

.016667 

. 010333 

.0267 

.0400 

.0700 


Inch. 
0. 

.000133 
.000234 
.000300 
.000306 
.0U0367 
.000333 
.000400 
.000334 
.000400 
.000133 
.000067 
.000100 
.000100 
.000066 
.000067 
.000400 
.000633 
.001000 
.001134 
.002500 

.  ooimt 

.001407 

.  0028:)3 

.001607 

.002006 

.  007367 

.0133 

.0300 


Permanent 
set. 


Inch. 


0. 
0. 


Suecesaive 

permanent 

set. 


Inch. 


Remarka. 


Initial  load. 


0. 

0. 

0. 

0. 

1            

.  ooasoo        .  00  J800 

1 
1 

Elastic  limit  not 
defined. 


well 


Tensile  strengtii. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnda..      llSrlflf^ 

Elastic  limit  per  sauare  inch  of  original  section do. . .       86. 000 

Elongation  per  inch  after  ruptnre inch . .         .  IW 

Elongation  per  inch  under  strain  at  elastic  limit do. . .      .  003007 

Kcduction  in  diameter  at  point  of  rnptare do. . .  . IM 

Keduction  in  area  after  rupture,  per  cent  of  original  section 54.0 

Position  of  rapture ".5  from  ueck 

Character  of  broken  surface '. fine  sillcy 

Elongation  of  inch  sections ".M*/'.06,  "•» 
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No.  4742. 

Marks,  7. 

Diameter,  ".564. 

Sectional  area,  25  square  inches. 

Gauged  length,  3". 


AppUed  loads. 


Total. 


PountU. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
19,500 
19,750 
20,000 
20,250 
20,500 
20,750 
21,000 
21,250 
21,500 
21,750 
22,000 
22,250 
22,500 
22,750 
23,000 
23,250 
33,500 
23,760 
24,000 
24,250 
24,500 
24y750 
25,000 
25,250 
25,500 
26,750 
26.000 
2e,250 
26,500 
26,750 
27,000 
27,250 
27,500 
28,000 
28,500 
28,740 


Per  Bciuare 
incli. 


Pound*. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

78,000 

79,000 

80,000 

81.000 

82,000 

83,000 

84,000 

85,000 

86.000 

87,000 

88,000 

89.000 

90,000 

91.000 

92,000 

93,000 

94,000 

95,000 

96,000 

97,000 

98,000 

99,000 

100,000 

101,000 

102,000 

103,000 

104,000 

106,000 

106,000 

107,000 

108.000 

109. 000 

110,000 

112,000 

114,000 

114,960 


Elongation 
perlnoh. 


Inch, 
). 

.000100 
.000333 
.000667 
.001000 
. 001367 
.001700 
.002033 
.002400 
.002667 
.002767 
.002867 
.002900 
.002967 
.003000 
.00303:) 
.003067 
.003167 
.OOSitOO 
. 003400 
.003500 
.003667 
.003933 
.  004133 
.004600 
.005000 
.005767 
.007333 
.008933 
. 011367 
.013267 
.016000 
.017600 
.020600 
.022667 
.  024933 
.027000 
.030000 
.032667 
.035667 
.038333 
.044667 
.0567 
.0733 


Successive 
elongation 
'per  mob. 


Inch. 
). 

.000100 
.000233 
.000334 
.000333 
.000367 
.  000333 
.000333 
.000367 
.000267 
.000100 
.000100 
.000033 
.000067 
.000033 
.000033 
.000034 
.000100 

.oooi:i3 

.  000100 
.000100 
.000167 
.000266 
.000200 
.000467 
.000400 
.000767 
.001566 
.001600 
.002434 
.001900 
.002733 
.001600 
.003000 
.002087 
.  002266 
.002067 
.OU3000 
.002667 
.003000 
.002666 
.006334 
.  012033 
.0166 


Permanent 
set. 


Inch. 


0. 


0. 


Successive 

permanent 

set. 


Inch. 


0. 


.000033 


.000033 


.000007 


.000034 


Kemarka. 


Initial  load. 


Elastic  limit. 


.000467 


.000400 


Tensile  strength. 


General  summccry. 

Tensile  strength  per  square  inch  of  orieinal  section pounds. .  114, 960 

Elastic  limit  per  sonare  inch  of  original  section do. . .    85, 000 

ISlongation  per  Inon  after  rupture inch . .      .  1833 

ISlongation  per  inch  under  strain  at  clastic  limit do.  - .  .  003067 

Reduction  in  diameter  at  point  of  rupture do...        .194 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57.0 

Position  of  rupture 1".  06  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  35*. ".  12, ".  08 

Chemical  comptmtion. 

Per  cent. 

Total  carbon 0*  324 

Graphitic  carbon 0.014 

Combined  carbon o.  310 

Manganese "•  "^1 

Silicon 0.167 

Sulphur 003* 

Phosphorus 0.077 
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RIFLE-BARREL   STEEL. 


No.  4743. 

Marks,  8, 

Diameter,  '^564. 

Sectioual  area,  .25  sqnare  inch. 

Gauged  length,  3". 


Applied  load. 

Total. 

Per  sanarc 
incn. 

Pound*. 

Found*. 

250 

1,000 

1,250 

5,000 

2,500 

10,000 

5,000 

20,000 

7,500 

30,000 

10,000 

40,000 

12.500 

50,000 

15,000 

60.000 

17,500 

70,000 

20,000 

80,000 

22,500 

90,000 

25,000 

100,000 

25,250 

101.000 

25.500 

102,  WK) 

25.750 

103,000 

26,000 

104,000 

26.250 

105, 000 

26,500 

106,000 

26,750 

107.000 

27,000 

108,000 

27,250 

109,000 

27,600 

110,000 

27,750 

111,000 

28.  (KX) 

112,000 

28. 2.''»0 

113, 000 

28.500 

114,000 

28,750 

115, 000 

20,000 

,116,000 

20,250 

117, 000 

20.500 

118,000 

29,750 

119,000 

30.000 

120,000 

31,000 

124, 000 

32.000 

128.000 

33,000 

i:i2, 000 

34,000 

136.000 

34,320 

137, 280 

Elongation 


Inch, 


0. 


.000133 
.00O:t33 
.000700 
.  0010.33 
.  001367 
.  001700 
.  002067 
.002433 
.002800 
.003233 
.003667 
.003700 
.003067 
.003833 
. 003933 
.004000 
.004033 
.004067 
.004200 
.004:i00 
.004367 
.004500 
.004367 
.  004707 
.  OO.'iOOO 
. 005107 
.  00.'>400 
.005700 
.000000 
.000400 
.  «07.'>67 

.  oi:u 

.0233 
.0300 
.0533 


Succeaftive 
elongutiou 


Pemianent 
act. 


Tnek. 


0. 
0. 


SncoeasiTe 

permanent 

set. 


Inch. 


0. 


Remarka. 


Initial  load. 


0. 

6.' 


0. 
0. 


.  01*0133 


.  (K)U133 


Inch. 
0. 
.000133 
.000200 
.000367 
.000333 
.000334 
.  000333 
.  0(X)307 
.  000333 
.  0 J0367 
.000433 
.000434 
.  001K)33 
. 0UOO67 
.000066 
.000100 
.0(KM)67 

.000033  I ■ ' 

.000034  I ;  Elastic  limit. 

. 000133 
. 000100 
.000067 
.(K)0133 
.  000167 
.000100 
.  000233 
.  0OU167 
.  0i)0233 
.00U300 
.  000300 
,  0(H)400 
.001107 
. 005733 
.0100 
.01>67 
.0233 


ooor.fl7 


wmu 


ou:k<oo 


002433 


Tensile  strength. 


General  summary, 

* 
Tensile  ntrength  per  sqimro  inch  of  original  section poiiTxla. .  137.290 

ElitHt ic  limit  p*^r  sci uare  incli  of  original  section do. . .  107,000 

Elongation  per  incii  after  rupture Inch..      .  ISP* 

Klongation  per  inch  under  strain  at  elastic  limit rto. . .  .  004087 

Keduction  in  diameter  at  point  of  rupture do. . .        .15* 

Kcdnction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".17  ItorotheoMk 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".17*,  'M8',  "J^ 
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No.  4744. 

Marks,  8. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch 

Gauged  leugth,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Snccessive 

elooffatfon 

per  inch. 

Succeaaive 

Bemarka. 

Total. 

Per  Bouare 
inon. 

Permwient  ^^^^^i 
■**•               set. 

Pounds. 

250 
1,250 
2.600 
5,000 
7.500 
10,000 
12,500 
15,000 
17,500 
20,000 
22.500 
25,000 
27,500 
27,750 
28,000 
28,250 
28,500 
28,750 
20.000 
20,256 
20,500 
20,750 
30,000 
30,250 
30,500 
30,750 
31,000 
81,230 
31,500 
81.750 
32.£00 
32,i50 
32,500 
32,760 
33,000 
33,250 
83,600 
33,760 
34,000 
34,250 
84,500 
85,000 
36,000 
36,820 

Pimndt. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,000 

00,000 

100,000 

110,000 

111.000 

112,000 

113,000 

114,000 

115.  OW 

116,000 

117,000 

118,000 

119,000 

120,000 

121,000 

122,000 

123,000 

124,000 

125.000 

126,000 

127,000 

128,000 

129,000 

130.000 

131.000 

132,000 

133,000 

134.000 

135,000 

136,000 

137,000 

138,000 

140,000 

144,000 

147,280 

Inch. 
0. 

.000100 
.000267 
.000600 
.000033 
.001300 
.001667 
.002000 
.002367 
.002700 
.003033 
.003400 
.003767 
.003800 
.003833 
.003900 
.003967 
.004033 
.004067 
.004100 
. 004133 
.004267 
.004367 
.004433 
.004500 
.004600 
.004733 
.004867 
.005067 
.005233 
.005433 
.005733 
.006033 
.006300 
.006600 
.006033 
.008033 
.008733 
.009700 
. 010400 
.011833 
.0167 
.0233 
.0500 

Inch. 
0. 

.000100 
.  000167 
.000333 
.000333 
.000367 
.000367 
.  0003:)3 
.000367 
.  000333 
. 000333 
.  000367 
. 000367 
.000033 
.000033 
.000067 
.000067 

Inch. 
0, 
0. 

Ineh. 
0. 

Initial  load. 

0. 

0. 

0. 

0. 

.00;>033 

.  000033 

...? \.,. ......... 

«  •      •  •  •  •  •          ' 

i!!!. !.!!!!!! 

.000066 

1 

.000034 

.  oooo:i3 

.  00t)033 

.oooi:t4 

.000100 
.000066 
.  000067 
.000100 
.000133 
.OOOIIU 
.000200 
.000166 
.00j2O() 
.000300 

.ooaioo 

.000267 

.000300 

.000333 

.001100 

.000700 

.000967 

.000700 

.001433 

.004867 

.0066 

.0267 

1 

1 

1 

.000167   ,     .oimu 
1 

ElaHtic  limit. 

' 

1 

1 

i 

Tensile  strength. 

.  001367 

.001200 

• 

General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section lioands . .  147, 280 

Elastic  limit  per  square  inch  of  original  section do. . .  122, 000 

Elongation  per 4ncu  after  rupture inch..      .0033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .004500 

Bed  notion  in  diameter  at  point  of  rupture do. . .       .124 

Bednction  in  area  after  rupture,  per  cent  of  original  section 89. 2 

Position  of  rupture "  .55  from  neck 

Ch  aracter  of  broken  surface line  sil  k  y 

Slangation  of  inch  sections ".23*,  ".03,  ".02 

Chemical  composition. 

Percent. 

Total  carbon 0»866 

Graphitic  carbon .T 0. 074 

Combined  carbon 0. 201 

Maaganese 0. 547 

Silicon 0.130 

Sulpbar 0.038 

Phoaphoma  .«..w.i«. ...*..* ........«......«.....«;...w.t ««..<........... 0.026 
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RIFLE-BARREL   STEEL. 


No.  4664. 

Marks,  Feb.  16,  92. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loadH. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,  ".50 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

15, 510 


Per  sqiian* 
iscu. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.000 
47,000 
62,040 


Eloneatloii 
l>erluch. 


Inch. 


0. 


.000167 
. 000367 
.000700 
.001033 
. 001233 
.  001400 
.001433 
.001500 
.028333 
.030667 
.033333 
.037000 
.040000 


SuccesHive 

oloiifratioQ 

piT  inch. 


0. 


Inch. 


.000167 
.000200 
.000:{33 
. 000333 
.  000200 
.000107 
.  00^)033 
.  00;  067 
.026833 
.002:134 
.002066 
.  003067 
.003000 


Pentianent 
Het. 


Inch. 
0. 
0. 


Siu'ceaaive 

permanent 

aet. 


Inch. 
0. 


Remarka. 


Initial  load. 


0. 


0. 


Elastic  limit. 


Tenaile  atrength. 


General  summarjf. 

Tenaile  atrongth  per  square  inch  of  orieiual  section pounda..    C2,0M 

Elastic  limit  per  snuaro  inch  of  original  section do...    42,000 

Elongation  per  inch  after  rupture inch...      .3100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .001500 

deduction  in  diameter  at  point  ot  mpturc do. . .        .104 

Heclnction  in  area  after  rupture,  per  cent  of  original  section 57.0 

Position  of  rupture 1".8  tram  neck 

Character  of  broken  surface 6ne  silky 

Elongation  of  isoh  aectiona ".21,  "^1*,".S1 


RIFLE-BARREL   STEEL. 
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No  4665. 

Marks,  Dec.  12,  91. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per Inch. 

Sacoessiye 

eloneation 

perlnch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incli. 

Poundi. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,060 

10,260 

10,500 

10.750 

11,000 

11,260 
11.500 
11,750 
12,000 
16,820 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42.000 
43.000 

44,000| 

45,000 
46,000 
47,000 
48,000 
65,280 

Inch. 
0. 
.000167 
.000333 
.000607 
.OOIOOO 
.001200 
.001367 
.001400 
.001433 
.001467 
.001600 
.023333 
.025667 
.028167 
.030333 
.033667 

Inch. 
0. 

.000167 
.000166 
.000334 
.000333 
.000200 
.000167 
.000038 
.000033 
.000034 
.000133 
. 021738 
.002334 
.002500 
.002166 
.003334 

Inch. 
0.    . 
0. 

Ijich. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oeneral  mmmary. 

Tensile  strength  per  sqnare  incli  of  original  section  ...^ pounds. .    65, 280 

Xlaatio  limit  per  souare  inch  of  original  section do. . .    43. 000 

Elongatien  per  inch  after  rupture inch..      . 304>7 

Elongation  perlnch  nnder  strain  at  elastic  limit do...  .001600 

Keduction  in  diameter  at  point  of  rupture do . . .        .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57. 0 

Position  of  rapture P'.O  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  aeotiona 'M7,  ".50*,  ".25 
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TENSION  AND  COMPRESSION  TESTS. 


H.  Ex.  43 2i  869 
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Specimens  turned  down  from  a  bar  IJ  inches  diameter,  marked 
^<  Sanderson  Bros.  &  Go.  Double  Extra  Steel  6". 

l^o.  4690. 

Mark,  S. 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  incli. 

Gauged  length,  2''. 


Applied  loads. 

EloD  cation 
per  inch. 

SaoceMire 

elonsation 

per  mob. 

« 

Permanent 
aet. 

Ineh. 

0. 
0. 

Sncoeaaive 

permanent 

set. 

! 

Total. 

Per  square 
ioco. 

Remarks. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,600 
8.750 
10.000 
11,250 
12,500 
12,750 
13,000 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
U,250 
14.500 
14.750 
15/000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
23,360 

Poundt, 
1,000 
6,000 
10,000 
20,000 
80,000 
36,000 
40.000 
46,000 
50,000 
51, 000 
62,  (HX) 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 
56,000 
66,000 
67,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72;  000 
74,000 
76,000 
78,000 
80.000 
93,440 

Inch. 
0. 

.000100 
.000350 
.000660 
.001000 
.001150 
.001800 
.001500 
.001600 
.001650 
.001700 
.000500 
.010550 
.011500 
.011900 
.012450 
.012700 
.012000 
.013150 
.013600 
.014000 
.014650 
.  015150 
.015050 
.017400 
.018600 
.020150 
.021550 
.023050 
.025500 
.028100 
.031000 
.033500 
.037000 

Inch. 
0. 
.000100 
.  000260 

Ineh. 
0. 

Initlalload. 

.OOOIWO 
.000350 
.000150 

, 

••.••••••... 

.000150 
.00it200 
.000100 
.000050 
.000060 
.007800 

■'6: 

Elastic  limit:  load  fell 

• 

.001050 

............ 

• 
Tensile  strength. 

.000960 
.000400 
.000550 

.000250 
.000200 

............ 

.000250 
.00045() 
.000400 
.000650 
.000500 
.000800 
.001450 
.001100 
.001660 
.001400 
.002400 
.001550 
.002600 
.002900 
.002500 
.003600 

............ 



» 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orifidnal  section.. ponnda..    08,440 

Slastie  limit  per  saaare  inch  of  originiJ  section do...    62,000 

Slongation  per  inc  n  after  ruptare inch . .      .  1560 

Slongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Beduotionindiameter  at  point  of  rupture do...       .064 

Beductionin  area  after  rupture,  per  cent  of  original  section do...       18.8 

Position  of  rupture : .*. r'.16  from  neck 

Character  of  broken  surface finenranular 

Slongation  of  inch  seotioBS "  Jl*,  ".15* 

Chemical  oamposition. 

Percent. 

Total  carbon .' 1.145 

OraphUio  oarbon 0.068 

Gonibiaed  oarbon 1.062 

ICanganeae 0.129 

SIlicMi 0.280 

Sulphur «. '. 0.006 

^"       "  9.006 
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STEEL   FOR  PRESSURE    GAUOSa 


No.  1057. 

Marks,  S. 

Lengthy  4'^ 

Diameter,  ''.7»8. 

Sectional  area,  .60  square  inch. 

Oanged  length,  3^'. 


AppUed  loads. 

Compres- 
sion per 
incn. 

Snooessive 

compres- 

sionper 

inon. 

Pemuuient 
set. 

Siicc««8iTe 

permanent 

set. 

TotiO. 

Per  square 
incQ. 

PotNMb. 
600 

6.000 
10,000 
16.000 
20,000 
22,600 
24,000 
24.500 
25,000 
25,500 
26,000 
26.600 
27,000 
27,600 
28,000 
28.600 
29,000 
29,500 
30,000 
31,000 
32,000 
83,000 
84,000 
85,000 
49,100 

Founda. 
1,000 
10,000 
20,000 
30,000 
40,000 
46,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
66,000 
57,000 
58,000 
66,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
98,200 

Inch, 
0. 

.000300 
.000667 
.000967 
.001267 
.001400 
.001500 
.002633 
.011167 
.011267 
.011467 
.011633 
.012367 
.012600 
.012867 
.013233 
.013867 
.014300 
.014700 
.015700 
.016700 
.017933 
.019033 
.020333 

Inch. 
0. 
.000300 
.000367 
.000300 
.000300 
.000133 
.000100 
.001133 
.008534 
.000100 
.OOU-iOO 
.000106 
.000734 
.000233 
.000267 
.000:M6 
.000634 
.000433 
.000400 
.001000 
.001000 
.001233 
.001100 
.001300 

Inch. 
0. 
0. 

Inch. 
0. 

Tniiialload. 
ElasUo  limit. 

Ultimate  stren^. 

0. 

1 

1 

"l     

t 

1 

Failed  by  doable  flexore. 


STEEL   FOR   PRESSURE   QAUQES. 
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No.  1058. 

Mark,  8. 

Length,  4'^ 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

(rauged  length,  3''. 


Applied  loads. 

Comprea- 

aionper 

inon. 

Saooeasive 

oomprea- 

aioo  per 

inoL 

Permanent 
aet. 

Sacoeaaive 

permanent 

aet. 

Bamarka. 

TotaL 

Peraaoare 
inon. 

Potmdf. 
500 
5.000 
10,000 
15,000 
20.000 
22,500 
24,000 

24.500 

25,000 
25,500 
26,000 
26,500 
27,000 
27.500 
28.000 
28.500 
20,000 
20,500 
30,000 
31,000 
32.000 
33,000 
34,000 
85,000 
68,400 

Poundi. 
1,000 
10.000 
20,000 
80,000 
40,000 
45,000 
4S,000 

40.000| 

60,000 
51.000 
52.000 
53.000 
54,000 
65,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70.(100 
106,800 

Inch, 
0, 

.000300 
.000667 
.001000 
.001338 
.001467 
.001567 
.001700 
.008667 
.010500 
.010800 
.011000 
.011883 
.011800 
.012167 
.012500 
.012067 
.013467 
.014000 
.014400 
.015233 
.016367 
.017467 
.018467 
.010800 

p 

Inch, 
0. 
0. 

Inch, 
0. 

TnlUalload. 

* 

Elaatto  limit. 

0.      ^ 

.  . . 

^ 



.»•••••..•.■              -  -  - 

.000400 

.000833 
.001134 
.001100 
.001000 
.001338 

Ultimate  atnngth. 

Failed  by  triple  flexure^ 
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STEEL   FOB   I^ESSURE   GAUGES. 


Specimens  turned  down  from  a  bar  2  inches  diameter,  marked 
"(E  A)  HoBSON  Warranted  Cast  Steel  (Choice)  (XX)  Extra". 

No.  4691. 
Mark,  H. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  2^\ 


Applied  loads. 

EloDsatioii 
per  inch. 

SacceiMive 

eloDfcation 

per  inch. 

PemianoDt 
set. 

Succeaaive 

permanent 

set 

Bemarks. 

Total. 

Per  Bqaare 

PoundM. 
250 
1,?60 
2,500 
6,000 
7.500 
8,750 
10,000 
11,250 
12,600 
13,750 
15,000 
16,250 
17,500 
17,750 
16,000 
16,260 
16,500 
16,750 
17.000 
17,250 
17,500 
17,750 
18,000 
18,260 
18.500 
18,750 
19.000 
19,250 
19,500 
19,750 
20,000 
27,930 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
45.000 
60,000 
65,000 
60,000 
66,000 
70,000 
71,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74.000 
76,000 
76,  COO 
77,000 
78,000 
79,000 
80,000 
111;  720 

Inch. 
0. 

.000100 
.000350 
.000660 
.001060 
.001160 
.001400 
.001660 
.001650 
.001900 
.002060 
.002200 
.002450 
.002600 
.006050 
.006800 
.009600 
.011900 
.012360 
.012460 
.012600 
.012950 
.013250 
.013600 
.014060 
.014600 
.014850 
.016200 
.016700 
.016060 
.016600 

Inch. 
0. 

.000100 
.000250 
.000300 
.000400 
.000100 
.000250 
.000150 
.000100 
.0002.50 
.000150 
.000160 
.000250 
.000050 
.003550 
.000750 
.002700 
.002400 
.000450 
.000100 
.000150 
.000350 
.000300 
.000360 
.000450 
.000450 
.000360 
.000350 
.000500 
.000360 
.000550 

Inch. 
0. 
0. 

0. 

Initial  load. 

ElaaUc  limit;  load  fell. 

Tensile  strength. 

0. 

0. 

0. 

.000060 

.000060 

.012160 

.012100 

Oeneral  summary, 

Tensfle  strength  per  sqaareinoh  of  original  nection potmda..  111,720 

Elastic  limit  per  square  inch  of  origins  section do...    71,000 

Elongation  per  inon  after  rupture « inch . .     .  0660 

Elongation  per  inch  under  strain  at  elasticlimit do...  .008900 

Re<1uction  In  diameter  at  pointof  rupture do...       .634 

BeductiOn  in  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture 1".06  fromneok 

Character  of  broken  surface Fine  grumlv 

Elongation  of  inch  sections t*.Qi*,"ja^ 

Chemical  campoHtian. 

Total  carbon 1.200 

Graphitic  carbon fli054 

ConiDined  carbon L 1441 

Manganese 0.108 

Silicon O-IOS 

Sulphur 0.010 

Phoaphoms OiOSS 


STEEL   FOB   PRES8UBE   GAUGES. 
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No.  1059. 

Mark,  H. 

Lengthy  4''. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Oaaged  length,  3''. 


Applied  loads. 


TotaL 


Pounda. 
500 
5,000 
10,000 
15,000 
20,000 
22,500 
25,000 
27,500 
80,000 

ao.500 

SI,  000 
31.500 
32,000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
30,000 
37,000 
38,000 
30,000 
40,000 
64.820 


Per  MUAre 
inch. 


Povndf. 
1,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50.000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
129,640 


Compree- 

aionper 

i&on. 


Inch. 
0. 
.000338 
.000767 
.001100 
.001433 
.001600 
.  001767 
.001033 
.  002133 
.002167 
.002*^00 
.002233 
.002267 
.010667 
.010800 
.010033 
.011167 
.011467 
.011667 
.012467 
.013167 
.018867 
.014538 
.015267 


Sacc«)SHive 

comprea- 

sion  per 

inch. 


0. 


7n«A. 


.000333 
.000434 
.000333 
.000333 
.000167 
.000167 
.000166 
.000200 
.000034 
.000033 
.000033 
.000034 
.008400 
.  000133 
.000133 
.000234 
.000300 
.000200 
.000800 
.0L0700 
.000700 
.000666 
.000734 


^^-  set. 


Inch, 


0. 
0. 


0. 


Inek, 


0. 


0. 


IknuurkB. 


InltiATloiid. 


ElMtle  limift. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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STEEL   FOR  PRESSURE   OAUQEB. 


No.  1060. 

Mark,  H. 

Length,  4". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Comprea- 

sioDper 

incn. 

Successive 

oompres- 

aion  per 

iucn. 

Permanent 
set. 

Saoceaal'v« 

permanent 

set. 

Remarks. 

Total. 

Per  sqnare 
incli. 

Pounds. 
500 
6,000 
10.000 
15,000 
20,000 
22,500 
25,000 
27,500 
30,000 
30,500 
31,000 
31,500 
32,000 
32,600 
33.000 
33,500 
34,000 
34,500 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
67,360 

Pounds. 
1,060 
10,000 
20,000 
30,000 
40.000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 

134,720 

Inch. 
0. 
.000367 
.000600 
.001138 
.001438 
.001600 
.001733 
.001867 
.002000 
.0U2O33 
.002067 
.OU2100 
.002100 
.005500 
.006667 
.011167 
.011300 
.011467 
.011667 
.012200 
.012867 
.  013633 
.014300 
.016167 

Inch. 

0. 
.000367 
.000433 
.000333 
.000300 
.000167 
.000133 
.000134 
.000133 
.000033 
.000034 
.000033 

0. 
.0a3400 

Inch. 
0. 
0. 

Jneh. 
0. 

Initial  load. 

• 

ElaaUclimii. 

1 

0. 

** 

1 

0. 



■   ••••••■••••'•-■•••••■••a 

...: 1 

1 

.001167 
.004500 

1 

1 

.000133 
.000167 

« 

.000200 

.000533 
.000667 
.000766 
.000667 
.000867 

1 

• 

Failed  by  triple  flexure. 


STEEL   FOR   PRESSURE   OAUQES. 
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SPSOIMENS    TUBKED    down   from   a   bar  2  INOHSS  -f   DIAMETER, 

FROM  THB  MiDYALE   STREL  GOMPANT. 

No.  4692. 

Mark,  M. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2^'. 


Applied  loads. 

Elonntion 
permoh. 

Saooessive 

elongatioD 

per  inch. 

Pemianenl 
set. 

Saoceeelve 

pemuuieiit 

set. 

Remarka. 

TotoL 

Peraqiuure 
inoo. 

Pounds. 
260 
1.260 
2,600 
5;  000 
7,600 
10,000 
11,260 
12,600. 
18,760 
15,000 
16,250 
17,600 
17,750 
18,000 
17.000 
17,250 
17,600 
17,750 
18,1M0 
18,250 
18,500 
18,750 
19,000 
19,260 
19,500 
19,760 
20,000 

Pound*. 
1,000 
5,000 
10,000 
20,060 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
71,000 
72,000 
08,000 
09,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76.000 
77,000 
78,000 
79,000 
80,000 
180,480 

Inch, 
0. 

.OQCIOO 
.000360 
.000600 
.001000 
.001400 
.001560 
.001750 
.001960 
.002100 
.002300 
.002500 
.002550 
.00*2600 
.007600 
.008460 
.009400 
.009660 
.009950 
.  010160 
.010550 
.010960 
.011450 
.011700 
.012260 
.012600 
.013150 

Inch. 
0. 

.000100 
.000260 
.000250 
.000100 
.000400 
.000150 
.000200 
.000200 
.000150 
.000200 
.000200 
.000060 
.000060 
.004900 
.000060 
.000950 
.000150 
.000400 
.000200 
.000400 
.000400 
.000600 
.00U250 
.000560 
.000350 
.000660 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit;  Load  feU. 

Tenaila  atrengtli. 

0. 

0. 

.000060 

.000060 

.000050 

0. 

.009350 

.009800 

General  aummarif. 

Tensile  atrength  per  aqnare  ineh  of  original  section pounds..  180,480 

Elastic  limit  per  sQuare  inch  of  origins!  section do..    72,000 

Elongation  per  inco  after  rupture inch..      .0650 

Elongation  per  inch  under  strain  at  elastio  limit do . .  .  002600 

BeduotJon  in  diameter  at  point  ofroptiire do..       .024 

Reduction  in  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture at  neck 

Cbaraoter  of  broken  surface fine  granular 

Elongation  of  inch  sections ".00*,  ".05 

Chemical  campoBition. 

Ptreent. 

Tolsl  carbon 0.936 

Grapbitio  carbon 0.009 

Combined  carbon 0.927 

Manganese 0.488 

Silicon 0.268 

Bnlpbur 0.008 

Phosphoma 9.006 
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STEEL   FOB  PRESSURE   QAUOEa. 


Ko.  1061. 

Mark,  M. 

Length,  4'^ 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Compres- 
sion per 
inch. 

Sacoessive 
compres- 
sion per 
inon. 

Permanent 
set. 

* 

Saooessive 

permanent 

set. 

Remarks. 

Total. 

Persqnare 
inch. 

Pounds. 
500 
5,000 
10,000 
15,000 
20.000 
22,500 
25.000 
27,600 
30,000 
32,500 
33,000 
38,500 
34,000 
34,500 
35,000 
36.000 
87,000 
38.000 
39,000 
71,040 

Pounds. 
1.000 

Id;  000 

20,000 
80,000 
40,000 
45,000 
60,000 
56,000 
60,000 
65.000 
66,000 
67,000 
68,000 
60,000 
70.000 
72.000 
74,000 
76,000 
78,000 
142.000 

Inch. 
0. 

.000367 
.000767 
.001033 
.001367 
.001533 
.001667 
.001867 
.002000 
.002167 
.002200 
.002833 
.003233 
.006667 
.009000 
.009500 
.010067 
.010867 
.  011667 
.012600 

Inch. 
0. 

.000367 
.000400 
.000266 
.000334 
.000166 
.000134 
.000200 
.000133 
.000167 
.0000:i3 
.000633 
.000400 
.003434 
.002333 
.000500 
.000567 
.000800 
.0008UO 
.000033 

Jnek. 

0. 
0. 

Indi. 
0. 

Initial  load. 

1 
Blastic  limit 

.00U033 

.000033 

.000033 

".mim" 

0. 
0. 

Failed  by  triple  flexure. 

No.  1062. 

Mark,  M. 

Length,  4'^ 

Diameter,  ".798. 

Sectional  area,  .50  sqnare  inch. 

Gauged  length,  S^'. 


Applied  loads. 

Compres- 
sion per 
incn. 

Sacoeesiye 
compres- 
sion per 
inch. 

Permanent 
set. 

SnocesslTe 

Bamarka. 

Total. 

Per  sqnare 
incn. 

permanent 
set. 

Pounds. 
500 
6,000 
10,000 
15,000 
20,000 
22,600 
25.000 
27,500 
30,000 
32,500 
33,000 
38,500 
34,000 
34,500 
85,000 
86,000 
37,000 
88.000 
80,000 
40,000 
60,620 

Pound*. 
1,000 
10,000 
20.000 
30.000 
40,000 
45,000 
66.000 
55,000 
60.000 
65.000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
189,240 

Inch. 
0. 

.000867 
.000733 
.001067 
.001400 
.001538 
.001700 
.001867 
.002033 
.002167 
.002333 
.002667 
.003133 
.004167 
.010233 
.010467 
.010933 
.011500 
.012500 
.013167 

Inch. 
0. 

.000367 
.000366 
.000334 
.000333 
: 000133 
.000167 
.000167 
.000166 
.000134 
.000166 
.000334 
.000466 
.001034 
.006066 
.0002:U 
.000460 
.000567 
.001000 
.000667 

Inch. 
0. 
0. 

Inch. 
p. 

Initial  load. 
Elastic  Itmift. 

Ultimate  strenstb. 

0. 

.000033 

.000083 

. 

Failed  by  triple  flexure. 


INITIAL  STRAINS 


IK 


12-inOh  tube  and  jacket  and  steel  rings. 
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J&-irvc7L  :S.£.-gx/'le. 
<^^fMzzle  enel. 

<2 


JSrvecA  enA. 


' 

.;^  ■ 

^- 

-    ^ 

Marks,  S^b 


Ko.  5476. 
l»-DrCH  TUBE. 
MtrzzLE  Ein>. 


King. 

Diameters. 

Corresponding 
stress  per  sqnare 

t 

A. 

B 

C. 

Mean 

Tension. 

Conipres 
sion. 

ITo.  1.  In  filice   .......... 

Ineh. 

17.6250 

17.52d0 

Jneh. 

17.5219 

17.5224 

Ineh. 

17.4832 

17.4791 

Inth. 
17. 51033 
17.50047 

Pgfindt. 

Povnat. 

No.  1.  Detached . . .  - 

No.  2.  In  slice 

1473 

+.0010 

16.0441 
16.0450 

+.0005 

16.0171 
16.0167 

—.0041 

I 

16.0290 
16.0228 

—.00086 

16.02807 
16.02817 

No.  2.  Detached 

No.  3.  In  slice  ......a.... 

.......... 

.......... 

187 

+.0000 

14.5550 
14.5559 

—.0004 

14.5483 
14.5462 

—.0002 

14.5575 
14.5578 

+.00010 

14.55300 
14. 55313 

No.  8.  Detached 

No.  4.  In  slice ........... 

969 

+.0009 

13.0525 
18.0530 

-^0021 

13. 0470 
13. 0474 

—.0002 

18.0285 
18.0270 

—.00047 

18.04297 
18.04247 

No.  4.  Detached 

« 

No.  5.  In  slice ••-.. 

1150 

+.0005 

11.6813 
U.6323 

—.0005 

11.6481 
1L6494 

—.0015 

11.6358 
11.6850 

—.00050 

11.6384 
11.6892 

No.  5.  Detached 

2062 

+.0010 

+.0018 

+.0001 

+.0008 

881 
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INITIAL   STRAINS. 


Marks,  ^l^^ 


1^0.  5475. 
18-nrCH  TUBS. 
BsBEOH  End. 


• 

Ring. 

Diameters. 

Correeponding 
stress  per  square 

A. 

B. 

C. 

Mean. 

T«naiML 

Covnprea- 

BftDB, 

No.  1.  In  alloA ........... 

Inch; 

22.0973 

22.0908 

Ineh. 

22.1083 

22.1106 

Ineh. 

22.0890 

22.0847 

Inch. 
22.09820 
22.00737 

1 
Povndg.     Pownda. 

No.  1.  Detached 

1 

No,  %  J-n  allM 

1 

—.0005 

20.6519 
20.5514 

+.0023 

20.5660 
20.5666 

—.0048 

20.65J9 
20.5565 

.00083 
20.55793 

IIM 

1 

.   .    -     .. 

1 

No.  2.  Detached 

20.55813 

No.  3.  In  slice :^.... 

No.  3.  Detached..... 

1 

—.0005 

19.0322 
19.0320 

+.0005 

19.0562 
19.0563 

+.0006 

19.0423 
19.0896 

+.00020 

19.04856 
19.04263 

281    1 

1 
1 

' :.i 

• 

No.  4.  In  fl11r-« rr r,,- 

1                          ! 

-.0002 

17.4969 
.    17.4963 

+.0001 

17.6030 
17.5024 

—.0027 

17.4063 
17.4957 

—.00093 

17.49873 
17.49613 

1165 

No.  4.  Detached 

::::::::::  ;::;::::::i 

No- 5t  Jp«liri#»--, 

..........  ..........| 

—.0006 

15.9738 
15.9730 

—.0006 

15.9567 
15.9554 

—.0006 

16.9590 
15.9590 

—.00060 

16.96283 
15.96247 

1028 

! 

1 
1 

No.  5.  Detached 

No.  6.  In  slice -. 

676 

1 

—.0008 

14.4879 
14.4906 

-^0003 

14.4673 

14.4705 

.0000 

14.4868 
14.4885 

—.00036 

14.48088 
14.48320 

t 

1 

f 

! 

No.  6.  Detached 

1 

No.  7.  In  slice ........... 

■■"•••••••i 

+.0027 

12.9879 
12. 9870 

+.0082 

12.9485 
12.0489 

+.0027 

12.9749 
12.9765 

+.00287 

12.97077 
12.97080 

6946    1 

1 

No.  7.  Detached 

No.  8.  In  slice .  r ........ . 

—.0009 

1L4715 
11.4716 

—.0006 

11.4811 
U.4814 

+.0016 

U.4721 
1L4723 

+.00003 

11.47490 
n.  47507 

<B  ! 

1 

No.  8.  Detached 

{ 

• 

.0000 

+.0008 

+.0002 

+.00017 
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Marks,  ^^i 


No.  5474. 

l»-nrCH  JACKET. 

MuzziiE  End. 


Btnf. 

Diameters. 

« 

Correaponding 

atresa  per  square 

mch. 

A. 

B. 

C. 

Mean. 

Tension 

Comprea- 
aion. 

• 

No.l.  InilioA ,.. 

No.  1.  Detech«d 

Inch. 
31.2176 
32. 21b7 

Inch. 

81.2485 

81.2448 

Inch. 

81.2877 

31.2052 

Inch. 
31.25127 
31.25100 

Pound*. 

PoUfMff. 

No.  2<  In  slico 

605 

-.001» 

28.6610 
28.6607 

-.0087 

28.6772 
28.6776 

+.0075 

20.6582 
20.6500 

+.00063 

20.66547 
20.66607 

No.  2.  Detached 

No.  8.  Ib  bIw© 

606 

-.0003 

28.1063 
28.US6 

+.0004 

28.1168 
28.1141 

+.0017 

28.1118 
28.1000 

+.00060 

28.11163 
28.10053 

No.  8.  Delaohed ......... 

No.  4.  1b  slice 

2241 

+.0078 

26.5610 
26.5448 

-.0027 

26.5608 
26.5632 

-.0100 

26.5458 
26.5500 

-.00210 

26.55253 
26.55246 

No.  4.  DetAched 

No.  5*  In  aUoe 

70 

-.0068 

25.0834 
25.0849 

+.0084 

25.0371 
2S.02m 

+.0042 

25.0501 
25.0511 

-.00007 

25.04020 
25.03043 

. 

No.  5.  Detafohed 

::::::::..  ::::::i 

No  6.  In  alioe  ........... 

022 

--1 

+.0015 

23.5248 
23.5285 

-.0048 

23.4863 
23.4881 

+.0010 

23.5102 
23.6064 

-.00077 

23.51043 
23. 51167 

No.  6.  Detached 

• 

No.  7.  InaUce 

1582 

+.0047 

21.8787 
21.8716 

+.0028 

21.0628 
21.4IB1 

—.0038           4-00184 

21.0661 
21.8676 

21.06753 
21.06810 

No.  7.  Detached 

778 

-.0021 

+.0028 

+.0015 

+.00057 
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No.  5473. 

IVaCE  JAOKBT. 

Bbeeoh  End. 


King. 

• 

Diametani. 

Conraepcmdlng 

stress  per  sqonre 

mch. 

A. 

B. 

C. 

Meu. 

Tension. 

Compres- 
sUm. 

No.  1.  la  8lio6 

88.4208 
83.4218 

Inehsi. 

33.4240 

83.4230 

Inchsi. 

33.4258 

33.4230 

Inehet. 
83.42887 
33.4»53 

Pvumdt 

PtmnOM. 

Ko.  1.  Detached 

No.  2.  In  dice...... 

758 

+.0010 

81.8921 
81.8945 

—.0007 

31.8648 
31.8667 

—.0028 

81.8670 
91.8620 

—.00084 

81.87463 
31.87440 

Ko.  2.  DeUohed 

Ko.  8.  In  slice 

216 

+.0024 

80.8971 
80.3872 

—.0019 

80.3637 
30.3641 

—.0060 

30.3645 
30.3629 

—.00028 

30. 37510 
80.37473 

Ko.  8.  Detached 

Ko.4.  Indiee 

365 

+.0001 

28.8524 
28.8489 

+.0004 

28.8360 
28.8354 

—.0016 

28.8891 
28.8394 

—.00037 

28.84217 
38.84128 

Ko.  4.  Detached 

Ko.  5.  In  slice 

977 

—.0035 

27.8106 
27.3079 

+.0004 

27.2988 
27.2938 

+.0003 

27.2966 
27.2961 

—.00004 

27. 3C013 
27.29927 

Ko.  5.  Detached 

::::::;:::::::: i 

Ko.  6.  In  slice 

1 

-.0026 

25.8320 
25.8306 

+.0005 

25  8205 
25.8197 

—.0005 

25.7932 

25.7080 

—.00066 

26.81523 
25.81443 

•45 

Ko.  8.  Detached 

Ko.  7.  In  slice 

• 

929 

—.0014 

24.2087 
24.2038 

—.0006 

24.2040 
24.2060 

—.0002 

24.2084 
24.2008 

>^  00080 

24.20370 
24.20358 

Ko.  7.  Detached 

Ko.  8.  bi  slice 

210 

+.0001 

82.6263 
22.6287 

+.0020 

22.6184 
22.6140 

—.0086 

28.6684 

22.5620 

—.00017 

22.60108 
22.60000 

Ko.  8.  Detached 

Ko.  9.  In  slice 

172 

+.0004 

81.0880 
21.0884 

+.0006 

21.0600 
21.0623 

—.0014 

21.0704 
21.0751 

—.00018 

21.07313 
2I.0Ta60 

Ko.  9.  Detached 

Ko.  10.  In  slice 

I 

600 

+.0004 

19.5206 
19.5320 

-^0037 

19.5206 
19.5260 

+.0047 

19.5180 
19.5239 

+.00047 

10. 52573 
19.52730 

Ko.lO.  Detached 

• 

Ko.  11.  InsUee 

3413 

+.0024 

17.9750 
17.9774 

—.0036 

18.0063 
18.0009 

+.0069 

17.9575 
17.9602 

+.00157 

17.9706 
17.9796 

Ko.ll.  Detached 

167 

+.0024 

-^0064 

+.0027 

—.0001 

. 

JZ-znc^JB.Jj. 


/7o^  -    -^ 


^ 


INITIAL   STRAINS.  385 

nnxiAL  STRAnrs. 

TESTS  TO  DETERMINE  THE  EFFECTS  OF  TURyiNG  OFF  HEAVY  CHIPS 
ON  THE  INTRODUCTION  OF  INITIAL  STRAINS  IN  STEEL  RINGS. 

No.  5454. 


Length  of  ring,  ".85. 

A  chord  aboat  1".300  was  measured  and  tlien  the  ring  cut  a  part  rad- 
ially midway  the  extremities  of  the  measured  chord. 

The  cut  allowed  the  chord  to  shorten  ".0002 ;  hence  very  slight  strains 
were  released. 

Next,  putting  the  ring  on  a  face  plate  of  a  lathe  and  clamping  it  in  po- 
sition by  means  of  a  central  disk  and  bolt,  the  outside  diameter  of  the 
ring  was  turned  down  with  one  heavy  cut  and  coarse  feed,  from  3".7:5 
diameter  to  3".54 — ".09  thickness  of  metal  on  a  side  being  turned  oft'. 

Again  measuring  the  chord,  it  was  found  ".0010  longer  than  orig- 
inally laid  off. 

No.  6456. 

Length  of  ring,  ".85. 
Exterior  diameter,  3".71. 
Interior  diameter,  3".20. 

A  chord  about  1".3  long  laid  off  same  as  in  test  5454. 
Measured  chord  before  and  after  cutting  apart  radially  midway  the 
chord ;  theeffect  of  cutting  was  to  lengthen  the  chord  measurement  ".0009. 

No.  5466. 

Length  of  ring,  ".85. 

Exterior  diameter,  3".70. 

Interior  diameter,  3".20. 

Bing  was  cut  apart  radially  and  chord  measured  across  the  cut;  a 
chip  was  then  turned  off,  reducing  the  exterior  diameter  to  3".53. 

The  chord  was  again  measured  and  it  was  found  that  turning  off  the 
outside  chip  caused  the  chord  measurement  to  enlarge  ".0024. 

No.  6457. 

Length  of  ring,  ".85. 

Exterior  diameter,  3".70. 

Interior  diameter,  3".20. 

Bing  carefully  annealed  and  cut  apart  radially. 

Chord  measured  across  the  cut,  and  ring  turned  out  on  inside  with 
one  chip  to  3".34  diameter. 

Effect  of  taking  off  chip  from  inside  was  to  diminish  the  chord 
measurement  ".058« 

H.  Ex.  43 26 
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HYDROSTATIC  TEST  OF  INJJER  STAVE  RING. 
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lO-nrCH  WIEE  WRAPPED  WOODBEIDGE  B.  L.  EIFLE. 

Inner  Stavk  Ring. 

[Experimentii  made  under  tbe  diroctlon  aud  with  apparatiiH  dejii^cnetl  by  Dr.  W.  E.  Woodbridge.] 

The  ring  was  subjected  to  interior  hydrostatic  pressure  by  means  of 
the  apxiaratus  herewith  illustrated,  and  measurements  showing  expan- 
sion of  diameters  taken  while  the  ring  was  under  pressure,  and  i)erma- 
nent  sets  observed  after  the  release  of  loads. 


The  measurements  included  surface  diameters  over  the  exterior  of 
tlfc  ring,  diameters  at  the  middle  of  the  thickness,  and  those  near  the 
interior  surface;  the  latter  being  taken  about  ".10  from  the  surface  of 
the  bore. 
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The  diameters  at  the  middle  of  the  thickness,  and  near  the  surface 
of  the  bore,  were  taken  by  means  of  pins  inserted  into  small  drilled 
holes  in  the  ring  which  penetrated  to  the  required  depth.  The  inner 
ends  of  the  pins  rested  against  the  metal  of  the  ring  at  the  bottom  of 
the  holes,  whQe  the  outer  ends  projected  beyond  the  exterior  diameter, 
and  were  thus  accessible  to  the  calipers. 

Exterior  diameters  were  also  measured  with  pins  having  collars  which 
rested  against  the  ring  around  the  small  drilled  holes. 

The  interior  pressures  per  square  inch  were  assumed  to  be  the  total 
load  applied  by  the  testing  machine  to  the  piston  of  the  reservoir 
divided  by  the  area  of  the  piston. 

The  tables  show  the  amount  of  expansion  measured  on  each  diameter 
under  the  indicated  pressures  and  the  amount  of  permanent  sets  when 
the  pressures  were  released. 

The  original  diameters  of  the  ring  to  which  the  recorded  expansions 
refer  were  as  follows : 

Exterior  surface 29. 52 

Near  middle  of  thickness  of  rinf; 25.75 

Near  interior  surface  of  ring 22. 45 

It  will  be  observed  that  the  total  expansion  under  what  was  appai*- 
ently  15,000  x)ounds  per  square  inch  was  less  than  the  recorded  expan- 
sion under  14,000  x>ounds  per  square  inch.  The  condition  of  the 
stiaining  sipparatus  was  such  as  to  possibly  explain  the  anomalous 
action  of  the  ring. 

Difficulty  had  been  exi)erienced  with  the  hydraulic  packings;  ex- 
cessive leakage  occurred.  In  order  to  check  the  rapid  leakage  at  the 
packings,  gi^ouud  ginger  root  and  wood  pulp  had  been  introduced  to  the 
reservoir  \vith  the  water  used  in  charging  the  apparatus,  and  it  is 
believed  that  the  material  thus  introduced  occasioned  a  partial  or  com- 
X>lete  sealing  of  the  pressure  before  it  reached  the  ring,  and  the  maxi- 
mum pressure  of  the  reservoir  failed  at  the  time  to  reach  the  interior 
surface  of  the  ring. 
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nYDnosTATrc  test  of  inner  stave  ring. 


PERMANENT  EXPANSION  OF  EXTERIOR  SURFACE  OF  RING  AFTER  BE- 
ING STRAINED  BY  PRESSIRES  RECORDED  IN  TABLE. 

[M eMnremenU  tAken  after  liMds  were  relMM*!.] 


After 

interior 

preMure 

per  eqiinre 

incli  of—   I        1-5. 


Povndt. 
8,UU0 
13,000 
14,000 


16,000 


Permuient  sett. 


Diameters. 


2-4. 


8-7. 


Inch.              Inch.            Inch,  Inch. 

.0007               .0010              .0014  .0010 

.0022              .0028              .0067  .0061 

.0333              .0467              .0583  .0485 

Risg  removed  from  straininft  fixture. 

.0^      I        .0460      I        .0613  1        .0478 

Again  plaoied  on  straininic  fixture. 

.0471      I        .0679      I        .0610  I        .0668 


4-8. 


HARDENED  AND  TEMPERED  STEEL 


TEANSVBESE  AND  TENSIOS  TESTa 


EASDEVBB  ASB  TEKPEREI)  8TEBL. 

These  experiments  were  undertaken  preliminary  to  the  manafacture 
of  BeUeville  springs  for  12-inch  B.  L.  rifled  mortar  spring  return 
carriages^  to  aid  in  the  selection  of  a  suitable  material  and  determin- 
ing the  proper  treatment  in  tempering. 

Experimental  springs  were  made  from  plates  ^"  in.  thickness. 

These  tempered  strips  were  from  the  same  plates;  they  were  the  ftdl 
thickness  of  the  plates  and  were  planed  out  in  widths  from  about  ^" 
to  •A'^  according  as  the  material  permitted,  after  first  having  cut  out 
disks  for  springs. 

Five  grades  of  plate  steel  were  experimented  with,  and  a  number 
of  experiments  made  with  some  spring  steel  bars  in  store  at  the 
arsenal. 

The  details  of  the  temx>ering  process  were  varied;  hardening  the 
strips,  which  were  heated  to  different  temperatures,  by  quenching  in 
different  baths  at  different  temperatures.  The  temperature  at  which 
the  temper  was  drawn  was  also  varied. 

In  defining  the  temperatures  of  drawing  the  temper,  the  color  fall 
blue,  refers  to  that  shade  when  a  deex>  or  intense  shade  of  blue  was 
reached. 

Baising  the  temperature,  next  imparts  a  shade  of  light  blue,  above 
which  the  color  of  the  metal  does  not  afford  a  reliable  indication  of 
the  temperature  until  the  steel  becomes  red  hot. 

After  drawing  the  temper  the  strips  were  immediately  cooled  in  oil. 

In  so  wide  a  field  of  research  as  the  tempering  of  steiel,  a  compara- 
tively small  number  of  experiments  can  hardly  do  more  than  furnish 
indications  of  what  range  in  physical  properties  might  be  expected. 

In  the  present  experiments  certain  well  defined  results  were  pro- 
duced, and  to  these  attention  will  be  called,  reserving,  however,  more 
extended  remarks  and  discussion  of  resuks  until  a  comprehensive 
series  of  experiments  in  progress  are  completed. 

In  general,  it  appears  from  these  preliminary  experiments  that  heat- 
ing and  quenching  in  baths  of  comparatively  slow  action  may  cause 
decided  increase  in  strength  over  the  steel  in  its  natural  state  as  rolled 
or  hammered  plate,  and  the  metal  may  be  characterized  by  toughness 
without  subsequent  drawing  of  the  temper. 

While  the  metal  m^y  in  this  manner  have  its  strength  increased  to 
a  certain  extent,  yet  more  energetic  hardening  followed  by  drawing 
the  temper  has  produced  higher  results. 

The  maximum  transverse  strength  attained  has  been  in  those  cases 
where  the  metal  was  first  brought  to  a  state  of  full  hardness. 

While  in  the  state  of  full  hardness  the  metal  was  very  brittle  and 
apparently  in  a  weakened  condition.  Upon  drawing  the  temper  the 
metal  displayed  great  strength,  at  first  accompanied  by  brittleness,  but 
as  the  temperature  of  drawing  was  increased  it  regained  toughness 
and  at  the  same  time  lost  in  transverse  strength. 
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m 

This  behavior  suggests  the  explanation  that  although  apparently 
weak  when  in  a  state  of  intense  hardness,  the  metal  may  then  in  reality 
be  in  its  strongest  condition,  the  apparent  weakness  being  due  to 
internal  strains  assisting  the  external  force  applied  in  causing  rup- 
tures, moderate  heating  relieving  the  hardening  strains  and  destroy- 
ing the  tendency  to  rupture  from  within  the  metal. 

The  minimum  quenching  temperature,  sudden  cooling  from  below 
which  did  not  sensibly  increase  the  transverse  strength,  api>eared  to 
vary  with  the  different  grades  of  steel. 

Certain  strips  were  very  susceptible  to  hardening  cracks.  This  was 
observed  with  the  steels  of  1.04  per  cent  and  1.25  per  cent  manganese. 
When  hardening  the  Belleville  springs  this  tendency  to  crack  was 
more  conspicuous  than  in  the  case  of  the  small  strips. 

The  range  of  temperature  from  which  fbll  harness  could  be  given 
the  high  manganese  steel  without  cracking  was  very  limited.  Ghreat 
strength  was  reached,  accompanied,  however,  by  brittleness. 

The  high  silicon  steel  showed  no  unusual  features  attributable  to  its 
chemical  composition. 

The  size  of  the  piece  influences  the  manner  of  treatment.  Oil 
quenching  was  sufficiently  energetic  for  the  strips,  whereas  water 
quenching  seemed  necessary  for  the  springs,  which  further  emphasizes 
the  influence  of  initial  harihiess  before  the  temper  is  drawn. 
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CHEMICAL  COMPOSITION  OF  MATERIAL  USED  IN  ALTERNATE  STRAIN- 
ING TESTS, 


Naof 

tMt. 


2764 

2760 

2761 

2762 

2763 
6762 

6086 
6763 
5764 

5088 

6618 


Material. 


Total. 


. . .  .do 

StMl  railroad  axle 

Wrought  iron 

Cold  rolled  iron. . 
...d.» 


Cast  iron 
. .  .do 


B. 

lb. 

UB 

2 


Carbon. 


0.027 
0.060 
0.062 

2.811 
2.M3 


Graph- 
itic. 


0.036 
0.049 

0.017 

0.027 

0.020 
0.018 

0.002 
None 
None 

2.301 
2.762 


Com- 
bined. 


0.400 


0.480 


0.446 

0.531 

0.442 
0.188 

0.025 
0.060 
0.062 

0.51Q 
0.201 


Man- 
ganese. 


0.750 


0.660 


0.561 

0.666 

0.660 
0.834 

None 
None 
None 

0.718 
0.381 


Sili- 
con. 


0.151 


0.193 


0.160 

0.195 

0.169 
0.006 

0.035 
0.232 
0.230 

0.653 
0.7«7 


Sul- 
phur. 


PhoB- 

pbor- 

na. 


Cop- 
por. 


0.023     0.021  I  0.010 


0.082 


0. 048     0. 031 


0.082 


0.038     0.033     0.018 


0.039     0.031 


0.115 

0.015 
0.012 
0.014 

0.020 
0.081 


0.092 

0.105 
0.183 
0.136 

0.616 
0.666 


0.017 


0.020 


0.022 
0.306 

0.076 
0.016 
0. 016 

0.008 
0.006 


No.  2764. 

Mid  VALE  Steel  Bab. 

Marked!,^ 

(See  Eepoft  1889,  page  311,  for  the  flr^t  part  of  this  test.) 

Bar  rested  three  months  and  three  days,  then  annealed  in  an  oil  bath 
at  temperature  of  340  F.  Maintained  at  this  temperature  two  hours, 
then  slowly  cooled  in  the  oil. 

The  heating  was  slowly  done,  requiring  three  hours'  time. 

Measurements  taken  on  three  gauged  lengths  120^  apart  before  and 
after  annealing. 


Number  of  ganged 
lengtn. 

Before  an- 
nealing. 

After  anneal- 
ing. 

DUkmno^ 

1 

Inehsi, 
10.0064 
10.0022 
10.0434 

Inehet. 
10.0060 
10.0022 
10.0486 

Inek. 
-.0004 

0 
+.0001 

2 

s 

Mean 

10.0178 

10.0172 

-.9001 
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ALTERNATE  AND  REPEATED  STRAINING. 


Bested  without  load  seveu  montbs. 

Stem  turned  down  to  2".247  diameter  and  test  complete  by  tension 

Sectional  area,  3.97  square  inches. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Snccoesive 

Permanent 
set. 

Saocessive 

Total. 

Per  square 
inch. 

elongation 
^r  inch. 

Ineh. 
0. 
.00015 

.00017 
.00017 
.00018 
.00022 

.ooau 

.00056 

.00104 

.00167 

.00203 

.00061 

.00064 

.00089 

.000^ 

.00128 

.00129 

.00147 

.00155 

.00214 

.00183 

.00103 

.002 

.002 

.004 

.003 

.003 

.002 

.004 

.004 

.004 

.006 

.007 

.007 

.015 

.024 

.035 

permanent 
set. 

Remarks. 

Poundt. 

3,970 

19.860 

39,700 
59,550 
79,400 
99, 250 
119, 100 
138,950 
158,800 
178,650 
198,500 
202. 470 
206,440 
210,410 
214,380 
218,350 
222,320 
•J26, 290 
230.260 
234,230 
238,200 
242, 170 
246, 140 
250,110 
254,080 
258,050 
262,020 
265,J)00 
269,960 
273, 930 
277,900 
281,870 
285.840 
289,810 
293,780 
297,750 
290,620 
241,600 

P&undf. 
1,000 
5,000 

10.000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
75,470 

Inch. 
0. 
.00015 

.00032 

.00049 

.00067 

.00089 

.00120 

.00176 

.00280 

.00447 

.00740 

.00801 

.00865 

.00954 

.01051 

.01179 

.01308 

.01455 

.01610 

.01824 

.02007 

.022 

.024 

.026 

.030 

.033 

.036 

.038 

.042 

.046 

.050 

.056 

.063 

.070 

.085 

.109 

.144 

I7ich. 

0. 
0. 

.00001 
.00001 
.00003 
.00008 
.00021 
.00056 
.00138 
.00282 
.00545 

Ineh. 
0. 

Initial  load. 

.00001 
0. 

.00002 
.00005 
.00013 
.00035 
.00082 
.00144 
.00263 

xero. 

• 

• 

Tensile  strength. 
Load  at  time  of  mptaxa 

, 

. 

.00950 

.00406  ' 

.01740 

.00790 

•'   '1 

1            

' 

, 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  origin^  section pounds . .  75, 41 

Elongation  per  inch  after  mptnre inch..      .291 

Bedaotion  in  diameter  at  point  of  rapture do. . .      .^Si 

Redaction  in  area  after  mptnre,  percent  of  original  section 59.! 

Position  of  rupture u".8fi:t>m  neck 

Character  of  broken  surface silky,  with  deep  radial  serrations;  surface  of  stem  slightly  sean? 

Elongation  of  inch  sections ".14,  ".19,  v.27,  ".70*,  ".66*, "  .27,  ".22,  ".17,  ".H^  ".fl 
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Bested  without  load  seven  montlis. 

Stem  tarned  down  to  2''.262  diameter  and  test  resumed  by  tension. 

Sectional  area,  4.02  square  inches. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
4,020 

20,100 
40.200 
80,300 
80,400 
100,500 
120,600 
140, 700 
160,800 
164,820 
168,840 
172,860 
176,880 
180,000 
184,920 
188,940 
192,960 
196,980 
201,000 
205,020 
209,040 
213,060 
217,080 
221, 100 
225.120 
229,140 
283,160 
237,180 
241,200 
245.220 
249,240 
253,260 
257,280 
261,300 
265,320 
269,340 
273,860 
277,380 
281,400 
285,420 
289,440 
293,460 
297,480 
801,500 
805, 520 
809,640 
813,560 
817,580 
318,540 


Per  square 
incn. 


Poundt. 
1,000 

5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
79,240 


Eloniration 
per 


iiffatioi 
ruioh. 


Inch. 
0. 

.00016 

.00081 

.00050 

.00066 

.00(^ 

.00100 

.00117 

.00137 

.00141 

.00145 

.00149 

.00154 

.00159 

.00164 

.00172 

.00181 

.00194 

.00216 

.00250 

.00286 

.00345 

.00408 

.00490 

.00597 

.00715 

.00846 

.01014 

.01176 

.01275 

.01425 

.01625 

.01776 

.02005 

.022 

.024 

.027 

.030 

.033 

.036 

.039 

.042 

.046 

.051 

.057 

.066 

.078 

.102 

.120 


SaooessiTS 

eloD£[ation 

per  inch. 


Inch. 
0. 

.00015 

.00016 

.00019 

.00015 

.00019 

.00016 

.00017 

.00020 

.00004 

.00004 

.00004 

.00005 

.00005 

.00005 

.00008 

.00009 

.00013 

.00022 

.00034 

.00036 

.00059 

.00063 

.00082 

.00107 

.00118 

.00130 

.00169 

.00161 

.00100 

.00150 

.00200 

.00151 

.00229 

.00195 

.002 

.003 

.003 

.003 

.008 

.003 

.003 

.004 

.005 

.006 

.009 

.012 

.024 

.018 


Permanent 
set. 


Inch, 

0. 

0. 
.00001 
.00001 
.00001 
.00001 
.00001 
.00001 
.00001 


,00002 


,00037 


00275 


Successive 

permanent 

set. 


Inch. 
0. 


.00001 


0. 
0. 
0. 
0. 
0. 
0. 


.00001 


.00036 


.00238 


00915 


01713 


.00640 


00798 


Bemarks. 


Initial  load.    Microme- 
ter reset  to  sero. 


Tensile  strength. 


Local  contraction  went  on  under  diminished  stress  after  the  maxi- 
mum load  had  been  reached. 
The  test  was  discontinued  when  the  total  load  had  fallen  to  300,000 
unds.  At  this  time  the  diameter  of  the  stem  had  contracted  to  l'^86 
the  smallest  place;  hence  the  stress  per  square  inch  on  the  minimum 
jtion  was  300,000  -r-  2.72  square  inches  =  110,290  pounds. 
The  elongation  of  the  inch  sections  was  as  follows:  'MO,  'M3,  'M7, 
''.29,  ".42,  ".31,  ".17,  ".14,  ".11,  ".11. 

The  bar  was  removed  from  the  testing  machine  and  the  stem  turned 
iown  to  a  uniform  diameter  of  1.844  square  inches. 
Sectional  area,  2.67  square  inches. 

The  elongated  inch  sections  were  laid  off  on  the  stem  as  they  existed 
i>«fore  the  bar  was  turned  down. 


H«  Ex,  43- 
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418         ALTERNATE  AND  REPEATED  STRAINING. 

The  test  was  resumed  and  rapture  completed. 

TensUe  strength,  249,100  pounds=93,290  pounds  i>er  square  inch. 

Load  at  time  of  rupture,  207,000  i)oands. 

Total  elongation,  2".47  in  10  inches =24.7  per  cent. 

Total  elongation  of  inch  sections:  ".14,  ".13,  ".17,  ".29,  ".42,  ".31,  ".17, 
".14,  ".16,  ".54*. 

Diameter  at  fracture,  1".36.    Area,  1.45  square  inches. 

Contraction  of  area,  45.7  per  cent. 

Fractured  1".20  from  neck.  Api)earance,  silky,  interspersed  with 
fine  granulation.  Serrated  surfEK^e  radiating  from  the  center  of  the 
bar. 
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Bested  without  load  seven  months. 

Stem  turned  down  to  2^'.  258  diameter,  and  test  completed  by  ten- 
sion. 

Sectional  area,  4  square  inches. 
Gauged  length,  10''. 


Applied  loads. 


Total. 


4,000 

20,000 
40,000 
60,000 
80,000 
100,000 
120,000 
140,000 
160,000 
180,000 
200,000 
204,000 
208,000 
212,000 
216,000 
220,000 
224,000 
228,000 
232,000 
236,000 
240,000 
244,000 
248,000 
252,000 
256,000 
260,000 
264,000 
268,000 
272,000 
276,000 
280,000 
284,000 
288,000 
282,000 
296,000 
300,000 
304,000 
308,000 
312,000 
313,280 


Per  square 
incD. 


Founds. 
1,000 

6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
78,820 


Elonffstion 
per  mcli. 


Inch. 
0. 

.00016 

.00031 

.00049 

.00066 

.00087 

.00116 

.00169 

.00266 

.00430 

.00688 

.00741 

.00796 

.00880 

.00967 

. 01070 

.01160 

.01280 

.01415 

. 01514 

.01755 

.019 

.021 

.023 

.025 

.028 

.030 

.032 

.034 

.037 

.040 

.044 

.048 

.053 

.058 

.065 

.074 

.088 

.110 

.135 


SuccessiTe 

elongation 

I)er  mcll. 


Inch. 
0. 

.00016 

.00016 

.00018 

.00017 

.00021 

.00029 

.00053 

.00097 

.00164 

.00258 

.000.53 

.00055 

.00084 

.00087 

.00103 

.00099 

.00111 

.00135 

.00099 

.00241 

.00145 

.002 

.002 

.002 

.003 

.002 

.002 

.002 

.003 

.003 

.004 

.004 

.005 

.005 

.007 

.009 

.014 

.022 

.025 


Permanent 
set. 

Snocessive 

permanent 

set. 

Inch. 
0. 

0. 

Inch. 
0. 

0. 

0. 

.00002 
.00005 
.00018 
.00050 
.00129 
.00265 
.00490 

.00002 
.00003 
.00018 
.00032 
.00079 
.00136 
.00225 

.00844 

.00354 

.01490 

.00646 

Bemarks. 


Initial  load.    Microme- 
ter reset  to  xero. 


TensUe  strength. 


The  test  was  discontinued  after  padsing  the  maximum  load,  when  the 
stress  had  fallen  to  300,000  pounds  total  load =106,010  pounds  per 
square  inch  on  the  minimum  section,  1".90  diameter. 

The  bar  then  measured  as  follows : 

Elongation  in  10  inches,  1".95=19.5  per  cent. 

Elongation  of  inch  sections,  ".13,  ".19,  ".28,  ".38,  ".29,  ".18,  ".15,  "13, 
".11,  ".11. 

Minimum  diameter,  1".90.    A^ea,  2.84  square  inches. 

Contraction  of  area,  29  per  cent. 

Bar  removed  from  testing  machine  and  annealed  by  heating  bright 
red  and  cooling  in  the  open  air. 

After  cooling,  the  bar  was  returned  to  the  testing  machine  and  rup- 
ture completed. 

Maximum  load  after  annealing,  244,500  pounds =86,400  x>ounds  per 
square  inch  on  section,  which  was  1".90  diameter. 

Load  at  time  of  rupture,  224,000  pounds=79,150  pounds  per  square 
inch  on  1".90  section,  or  125,140  pounds  per  square  inch  on  fractured 
section. 
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Total  elongation  in  10  inches^  3'M5=i31.5  -per  cent. 

Elongation  of  inoh  sections,  ".17,  ".25,  ".44,  ".94»,  ".45,  '^25,  ".20, 
M8,  "J7,  ".10. 

Diameter  at  fracture,  1".51.    Area,  1.79  square  inches. 

Total  contraction  of  area,  55.2  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  fine  granular,  radiating 
IVom  a  dull  silky  spot  "*50  diameter  at  the  circumference  of  the  bar. 
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ALTERNATE   AND   REPEATED   STRAININO. 


Rested  without  load  seveu  months. 

Stem  turned  down  to  1".995  diameter,  and  test  completed  by  tension. 

Sectional  area,  3.12  square  inches. 

Gauged  length,  10^^ 


Applied  loads. 


TotaL 


Pounds. 
3,120 
16,600 
31,200 
46,800 
62,400 
78,000 
93,600 
100,200 
124,800 
140,400 
148,  S20 
146,640 
149, 760 
152, 880 
156,000 
159, 120 
162,240 
165,360 
168,480 
171,600 
174,720 
177,840 
180,960 
184,080 
187,200 
100,320 
193,440 
196,600 
199,680 
202,800 
205,920 
209,040 
212, 160 
215,280 
218, 400 
221,620 
224,640 
227,760 
230,880 
234,000 
237,120 
240,240 
243,360 
246,480 
249,600 
252,720 
255,840 
258,600 
232,700 


P«ruaare 
inch. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
53,000 
64,000 
55,000 
66,000 
67,000 
68,000 
59.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
82,880 


Elongation 
per  moh. 


Inch. 

0. 

.00015 
.00033 

.ooa^i 

.00069 

.00084 

.00100 

.00118 

.00135 

.00155 

.00158 

.00162 

.00166 

.00170 

.00175 

.00180 

.00185 

.00195 

.00220 

.00375 

.00464 

.00625 

.00730 

.00840 

.01005 

.01100 

.01228 

.01400 

. 01535 

.  01675 

.01825 

.01970 

.022 

.024 

.026 

.028 

.030 

.083 

.035 

.039 

.042 

.047 

.051 

.069 

.065 

.076 

.090 

.126 


SncceMive 

eloDeation 

perlach. 


Inch. 

0. 

.00015 
.00018 
.00018 
.00018 
.00015 
.00016 
.00018 
.00017 
.00020 
.00003 
.00004 
.00004 
.00004 
.00005 
.00005 
.00005 
.00010 
.00025 
.00155 
.00080 
.00161 
.00105 
.00110 
.00165 
.00095 
.09123 
.00177 
.00135 
.00140 
.00150 
.00150 
.00230 
.002 
.002 
.002 
.002 
.003 
.002 
.004 
.003 
.005 
.004 
.008 
.006 
.011 
.014 
.036 


Pennaiie&t 
set. 


Inch. 

0. 

0. 

.00001 
.00002 
.00002 
.00002 
.00002 
.00002 
.00002 
.00002 


00004 


00172 


00760 


01400 


Sacceaeive 

permanent 

set. 


Inch. 
0. 


.00001 
.00001 

0. 

0. 

0. 

0. 

0. 

0. 


.00002 


.00168 


.00588 


.00640 


B-ffnifirTr^, 


Initial  load. 


Tensile  strenffth. 
Load  at  time  m  ruptvre. 


General  summary. 

Tensile  atrength  per  sqaare  inch  of  original  section pounds..    82,880 

Elongation  per  inch  i^Tler  rapture inch..        .202 

Kednction  in  diameter  at  point  of  mptnre do...       .476 

Redaction  in  area  after  rnptare,  per  cent  of  original  section 42 

Position  of  rnptare 4".4flromneck 

Character  of  broken  surface fine  grannlar,  radiating  from  a  doll  silky  center  ".50  diameter 

Elongation  of  iooh  aeoiioiis ".  00, ".  15, '°  26, ".  67*, ".  82, ".  18, ",  13,  "02,  "Ol,  ".09 
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Rested  without  load  seven  months. 

Stem  turned  down  to  2 '^254  diameter,  and  test  completed  by  tension. 

Sectional  area,  3.99  square  inches. 

New  gauged  length  of  10'^  established. 


Applied  loads. 


Total 


Pounds, 
8,990 

19,950 
39,900 
59,850 
79,800 
99,750 
119,700 
189,650 
150,600 
179, 550 
199,500 
203,490 
207,480 
211,470 
215,400 
219,450 
223,440 
227,430 
281,420 
235,410 
239,400 
243,390 
247,880 
251,370 
255,360 
250,350 
263,340 
267,330 
271,320 
275,310 
279,300 
283,290 
287,280 
291,270 
295,200 
299,260 
308,240 
807,280 
811,220 
815,210 
310,200 
823,190 
826,000 
296,000 


Persauare 
Inon. 


PoundM. 
1,000 

6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
06,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
81,700 


EloDsation 
per  Inch. 


Inch. 
0. 

.00013 

.00031 

.00049 

.00064 

.00082 

.00099 

.00118 

.00138 

.00157 

.00178 

.00188 

.00188 

.00198 

.00200 

.00208 

.00217 

.00228 

.00248 

.00349 

.00560 

.00680 

.00850 

.01015 

.01145 

.01400 

.016 

.017 

.019 

.021 

.024 

.026 

.039 

.082 

.036 

.089 

.044 

.046 

.056 

.064 

.078 

.100 


Successive 

eloncRtion 

per  Inch. 


Inch. 
0. 

.00013 

.00018 

.00018 

.00015 

.00018 

.00017 

.00019 

.00020 

.00019 

.00021 

.00006 

.00006 

.00005 

.00007 

.00008 

.00009 

.00011 

.00020 

.00101 

.00211 

.00120 

.00170 

.00165 

.00130 

.00255 

.001 

.00? 

.002 

.002 

.003 

.002 

.003 

.003 

.004 

.003 

.005 

.002 

.010 

.008 

.014 

.022 


Permanent 
set. 


Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.00005 


Snccessiye 

permanent 

set. 


Inch. 
0. 


.00312 


.  OHIO 


.00005 


y 

'60367* 


00798 


fiemarka. 


Initial  load.  Microme- 
ter a^Jaated  to  zero. 


Tensile  strenetta. 
Load  at  time  of  rapture. 


General  summary, 

Teoflile  strength  per  sqnareinoh  of  original  section pounds..    81,700 

Elongation  per  inch  after  rupture inch. .       .  207 

Bednction  in  diameter  at  point  of  rupture do. . .       .  484 

Beduotion  in  area  after  rapture,  percent  of  original  section 88.8 

Position  of  raptare 8".  9  from  neck. 

Cluunscter  of  broken  sarfaoe fine  granular,  radiating  fttim  a  silky  center  ".4  in  diameter' 

SoBgKtiaa  of  infih  Motions ".10,  ".11,  ".12,  ".13,  ".15,  ".16,  ".25,  ".53%  ".36,  ".16 
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No.  5762. 

Specimen  from  Steel  Bailboad  Axle. 
(See  Eeport  1891,  page  297,  for  other  tests  of  this  axle.) 


/«V 


^ 


J\ 


fc^i 


H 


T 


i 


Diameter,  2".505. 

Sectional  area,  4.93  square  inches. 

Loaded  by  tension  with  197,200  pounds  =  40,000  pounds  i)er  square 
inch,  which  elongated  the  specimen  ".12  in  5  inches. 

Also  loaded  by  tension  with  246,500  pounds  =  50^000  x>ounds  per 
square  inch,  which  elongated  the  specimen  ".32  total  m  5  inches. 

Diameter  drawn  down  to  2".429  =  4.634  square  niches  area;  hence  the 
stress  per  square  inch  on  the  reduced  section  was  53,190  pounds. 

Tensile  test  discontinued. 

Bested  eight  days  then  placed  in  machine  and  tested  by  compression. 

Sectional  area  called  4.93  square  inches  (original). 

Gauged  length,  5".32. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Com- 
piesaion. 

Set. 

PoundJB. 

4,930 

24,650 

40,300 

73,950 

98,600 

123,250 

147,900 

172,550 

197,200 

221,850 

246,500 

271, 150 

295,800 

PoundM. 

1«000 

5,000 

10,000 

15«000 

20,000 

25,000 

80,000 

35,000 

40,000 

45,000 

50,000 

55,000 

.60,000 

Inth. 

0. 

.0004 
.0013 
.0021 
.0030 
.0040 
.0054 
.0078 
.0134 
.0256 
.0584 
.1075 
.1760 

Inch. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0005 
.0020 
.0064 
.0177 
.0486 
.0970 
.1634 

Initial  load.   Micrometer  set  at'aero. 

• 
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Turned  down  to  following  dimensions: 


5IN 


Am 


Bested  17  days  then  tested  by  tension. 
Sectional  area,  .80  square  inch. 
Gauged  length,  10". 


Applied  loAdi. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaare 
incn. 

Elongation. 

Set. 

Pommdt. 

800 

4,000 

8,000 

12,000 

16,000 

20,000 

24,000 

28,000 

82,000 

86,000 

40.000 

44,000 

48,000 

50,200 

6 

Po^mda, 
1,000 
fi^OOO 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
55,000 
60,000 
62,750 
0 

Inch, 

0. 

.0014 
.0032 
.0049 
.0065 
.0083 
.0105 
.0231 
.0449 
.09 
.14 
.22 
.86 

0. 

0. 

0. 

0. 

0. 

0. 

.0005 
.0111 
.0314 

Initial  load. 

ToAsile  strength. 
=5.5  per  cent. 

.55 

Elongation  of  inch  sections:  ".22,  ".08,  ".02,  ".01,  ".01,  ".00,  ".00, 
"M^  ".06,  ".14. 

Diameter  at  fracture,  ".90.    Area,  .636  square  inch. 

Contraction  of  area,  20.5  per  cent. 

Appearance  of  fracture,  granular;  three  dull  spots  near  the  circum- 
ference ".16  diwieter  each. 
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ALTERNATE  AND  REPEATED  STRAINING. 


Gauged  length  now  measnres  9''.9975  when  referred  to  standard  bar. 

Stem  turned  down  to  2".522  diameter,  9'M2  long,  after  which  the 
gauged  length  measured  9",9958;  indicating  a  shortening  of  ".0017  in 
a  length  of  9'M2.  The  compression  stress  corresponding  to  this  strain 
is  5,470  pounds  per  square  inch. 

Sectional  area,  5  square  inches.    Gauged  length,  9''. 


Applied  loads. 

EloDffntion 
perinoh. 

Suocesaire 

elongation 

perlnch. 

Permanent 

BOt. 

Sncoeaaive 

permanent 

set. 

Remarks. 

Total. 

Per  saaare 
iocn. 

Pounds. 

0 
200,000 
225,000 
260,000 
200,000 
265,000 
270,000 
275,000 
280,000 
285,000 
290,000 
201,060 
259,800 

Pounds. 
0 
40,000 
45,000 
50,000 
62,000 
53,000 
64,000 
65,000 
56,000 
57,000 
58.000 
58,210 

Inch, 
0. 

.001 
.001+ 
.002 
.006 
.007 
.017 
.024 
.038 
.043 
.063 

Inch, 
0. 

.001 
.0000+ 
.001 
.004 
.001 
.010 
.007 
.009 
.010 
.020 

Inch. 
0. 

Inch. 
0. 

Tensile  strenelli. 
Lead  at  time  or  rapture. 

General  9umn\ary, 

Tensile  strength  per  square  Inch  of  original  section ponnds..    58,210 

Elongation  per  inch  after  mptnre inch . .        .143 

Beductiom  in  diameter  at  point  of  mptore do...        .¥& 

Beduotion  in  area  after  rapture,  per  cent  of  Original  section 29.4 

Character  of  broken  sarfaoe grannlar,  60  per  cent;  fibrons,  40  per  cent 

Elongation  of  inch  sections ".04,  ".06,  ".10,  ".15,  ".21,  ".45*,  ".15,  ".09,  ".01 

NOTB.— The  age  of  this  cold-rolled  metal  was  not  definitely  known.   It  waa,  however,  moro  than  six- 
teen months  old  at  the  time  of  making  the  tests. 
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Before  turning  down  into  the  form  of  specimen  for  alternate  stresses 
the  internal  strains  in  specimen  A  were  investigated  as  follows: 


2M« 


Three  ganged  lengths  120^  apart,  laid  off  on  bar,  and  measured  as 
follows: 


A 

B 

C 

10.0012 

Inchei. 
10.0010 

Inehea. 
10.0028 

The  bar  was  now  tarned  down  to  3"  diameter,  a  length  of  9  J"  sym- 
metrical with  the  ganged  lengths,  and  measurements  again  taken  as 
foUows: 


A 

B 

C 

Inehet, 
10.0005 

In ''he*. 
9.9078 

Ifuhes. 
0.9098 

The  bar  therefore  shortened  along  the  gauged  lengths. 


A 

B 

C 

Ineh. 
.0087 

Ifich. 
.0032 

Ineh. 
.0030 

Mean  contriaction,  ".0033. 

As  this  contraction  occurred  in  the  length  9J''  where  the  bar  was 
turned  down  in  diameter,  the  corresponding  mean  compressive  stress, 
assuming  a  modulus  of  elasticity  of  27,000,(KX)  pounds  per  square  inch, 
was  9,379  pounds  per  square  inch. 

The  sectional  area  of  the  annular  ring  of  metal  cut  away  being 
(I1.0447>7.0686)  3.9761  square  inches,  this  compressive  stress  represents 
the  gross  load,  37,290  pounds. 
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Gauged  length  now  measures  10".0165  when  referred  to  the  standard 
bar. 

Stem  turned  down  to  2".620  diameter  by  9".16  long. 

Gauged  length  after  turning  dowu  stem  10".0150,  indicating  a 
shortening  of  ".0015  in  9".16. 

The  bar  was  heated  full  cherry  red  and  cooled  in  the  open  air;  one 
end  reached  a  higher  temperature,  a  bright  red. 

Again  placed  in  the  testing  machine  and  test  completed  by  tension. 

Diameter,  2".520. 

Sectional  area,  4.98  square  inches.    Gauged  length,  9'^ 


Applied  loads. 

Elongatiott 
perlnch. 

SUcoeMire 

elongation 

perlnch. 

Permiuient 
aet. 

Saccesaive 

permanent 

aet. 

Bemarks. 

Total. 

Per  square 
incn. 

Poundt. 
4,980 

49,800 

99,600 

119, 620 

124,500 
129,480 
134,460 
139,440 
144,420 
149, 400 
150,360 
160,320 
179,280 
189.240 
199.200 
209,160 
219, 120 
224,950 

Poundt. 
1,000 

10,000 
20.000 
24,000 

25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
82,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
45, 170 

Inch, 
0. 

. 000389 
.000822 

Inch. 
0. 

.000389 
.000433 

tneh, 
0. 

.000044 
.000078 

Inch. 
0. 

.000044 
.000034 

Micrometer  actuated 
to  aero. 

Elastic  limit.  Appt^x- 
imata. 

* 
• 

.002679 

.004400 

.006056 

.008833 

. 011500 

.  014356 

.0211 

.0300 

.0,^79 

.0511 

.0678 

.0878 

.1338 

.2144 

.001857 

.001721 

.  001656 

.  002777 

.002(367 

.002*^56 

.006744 

.0089 

.0079 

.0132 

.0167 

.0200 

.0455 

.0811 

.  001745 

..  001667 

.013111 

.011366 

Tensile  strength. 

Immediately  after  reaching  the  tensile  strength  there  was  a  brief  in- 
terruption in  the  progress  of  stretching  to  allow  an  opportunity  to 
measure  the  total  stretch  of  the  bar  at  that  time. 

Upon  resuming  the  test  it  was  found  that  224,950  pounds  total  load, 
which  in  the  first  instance  was  causing  continuous  stretching,  did  not 
now  cause  any  further  elongation. 

The  load  was  gradually  increased  to  227,500  pounds  when  rapid 
stretching  was  again  resumed.  The  load  then  began  to  fall  slowly  as 
stretching  proceeded,  and  the  test  was  again  discontinued  when  the  load 
had  fallen  to  225,000pounds — the  total  elongation  at  the  timebeing  2".13. 

A  rest  of  fifteen  hours  without  load  was  given  the  bar  for  thepurpose  of 
ascertaining  the  eft'ectof  this  additional  rest  upon  the  tensile  resistance. 

Under  earlier  stresses,  but  after  the  bar  had  received  a  considerable 
permanent  set,  the  metal  was  observed  to  possess  a  decided  tendency 
to  display  periods  of  rigidity  under  increased  stresses  if  the  stretch- 
ing was  not  continuous. 

After  a  rest  of  fifteen  hours  without  load  the  test  was  resumed. 

The  tensile  stress  was  increased  to  253,700  pounds  before  rapid 
stretching  was  renewed. 

The  stress  slowly  fell  to  250,000  pounds  when  the  total  stretch  had 
reached  2".15  in  9  inches.  Tlien  the  load  was  released  and  the  bar 
taken  from  the  testing  machine. 

Test  resumed  after  resting  forty-two  days. 

Tensile  strength  260,100  pounds=52,230  pounds  per  square  inch  on 
the  original  section. 

Total  elongation  in  9  inches  2".55=28.3  per  cent. 

Diameter  at  fracture,  2".03.    Area, 3.24 square  inches. 

Contraction  of  area,  34.9  per  cent. 

Appearance  of  fracture,granular60percent5  fibrous  center  40  per  cent. 
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ALTERNATE   AND   REPEATED    STRAINING. 


Appearance  of  fracture,  uniform  granular,  except  at  the  circumfer- 
ence there  were  dark  colored  spots  extending  ".05  to  ".08  toward  the 
center  of  the  bar. 

The  cause  of  these  dark  colored  spots  is  unknown,  but  their  presence 
may  be  due  to  cracks  which  existed  before  annealing,  and  were  discol- 
ored at  that  time. 

Fractured  end  turned  down  to  a  smaller  specimen  and  again  tested 
by  tension. 


Original 
frctcture 


r- 

I 

I 


Sectional  area,  4.03  square  inches. 

Tensile  strength,  116,500  pounds  =  28,920  pounds  per  square  inch. 
Fractured  9J"  from  original  fracture,  or  44"  from  neck  of  prescnl 
specimen. 
Appearance  of  fracture,  uniform  granular. 
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ALTERNATE   AND    REPEATED   STRAINING. 


Fractured  at  tlie  neck.    Appearance,  uniform  granular. 

Minute  cracks  developed,  visible  on  the  surface  of  the  stem,  taking: 
irreguhir  zijrzag  directions. 

Fractured  end  turned  down  to  a  smaller  specimen  and  again  tcstxjd 
by  tension. 


Origindt 
"fractLcre^ 


I 


-X 


w- 


//^ 


27r4  / 


10' 


sa 


Sectional  area,  3.14  square  inches. 

Tensile  strength,  80,980  pounds  r=  27,700  i)ounds  per  square  inch. 

Fractured  6J"  jBrom  original  fracture,  or  2|"  from  neck  of  present 
specimen. 

The  present  fracture  occurred  1"  inside  the  neck  on  the  original 
specimen. 

Appearance  of  fracture,  uniform  granular. 
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Fo.  6758. 

Cast  Iron  Bab. 

Marks,  OOBi. 
Diameter,  3". 

Sectional  area,  7.068  sqnare  inches. 

Tensile  strength,  203,900  pounds  =  28.840  pounds  per  square  inch. 
Fractured  at  root  of  thread,  which  was  3".(>5  diameter  =  10.46  square 
inches  area. 
Tensile  strength  per  square  inch  at  root  of  thread  19,490  pounds. 
Appearance  of  fracture,  granular,  mottled. 


No.  5759. 

Cast  Iron  Bar. 

Marks,  11  M  6. 

Diameter,  3". 

Sectional  area,  7.068  square  inches. 

TensiJc  strength,  205,700  pounds  =  29,100  per  square  inch. 

Fractured  at  the  neck.     Appearance,  granular,  mottled. 


No.  5760. 

Cast  Iron  Bar. 

Marks,  ^^^^ 

Diameter,  3''. 

Sectional  area,  7.068  square  inches. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
por  inch. 

Snccesaive 

Permanent 
Bet. 

SupcoshIvo 

Total. 

Per  aqnare 
incn. 

elonfration 
per  inch. 

I>erumiieiit 
aet. 

BemarlcB. 

round*. 

7,068 

14,136 

21,204 

28,272 

35, 340 

42,408 

49,476 

56.544 

63,612 

70.680 

77.748 

84,816 

91,884 

98,952 

106,020 

113.088 

120,156 

127,224 

134, 292 

141, 360 

148,428 

155,496 

162, 564 

169. 632 

170,  700 

212, 700 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

80,090 

Inch, 
0. 

.00007 
.00012 
.00016 
. 0U022 
.00028 

.ooo:{3 

.00038 
.00043 
.00048 
.00054 
.00060 
.00068 
.00073 
.00081 
.00088 
.00095 
.00103 
.00113 
.00123 
. 00183 
.00147 
.00161 
.00179 
.00200 

Inch. 

0. 

.00007 
.00005 
.00004 
.00006 
.00006 
.00005 
.00005 
.00005 
.00005 
.0U006 
.0OU06 
.00008 
.00005 
.00006 
.0(K)07 
.00007 
.00008 
.00010 
.00010 
.  OOtUO 
.00014 
.00014 
.00018 
.00021 

Inch. 
0. 

Inch. 
0. 

Initial  load. ' 

• 

Tensile  stron^h. 

- 

.00002 

.00002 

.00005 

.00003 

.00008 

.00003 

.00013 

.00005 

.00015 

.00002 

.00021 

.00006 

.00031 

.00010 

.00048 
.00062 

.00017 
.00014 

Fractured  1".4  from  neck.    Appearance,  granular,  mottled. 
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No.  57GI. 

Oast  Iron  Bag. 

Marks,  11  B  6. 

Diameter,  3". 

Sectional  area,  7.068  sqaare  iuclies. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SucccMtive 

Permanent 
set. 

Successive 

TotaL 

Per  SCI  11  are 
Inch. 

elongation 
per  inch. 

peminnent 
act. 

Remarks. 

Pounds. 

7.068 

14,136 

21,204 

28,272 

35.340 

42,408 

49,476 

56.544 

63,612 

70.680 

77.748 

84.816 

91,884 

98,952 

106,020 

113,088 

120,156 

127,224 

134,292 

141,360 

148.428 

155.496 

162.564 

169. 6:)2 

176. 700 

212,700 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,090 

Inch. 
0. 

.00007 
.00012 
.00016 
.00022 
.00027 
.00033 
.00037 
.00043 
.00050 
.00055 
.00061 
.00007 
.00074 
.00080 
.00089 
.00006 
.00105 
.00114 
.00125 
.00135 
.00148 
.00164 
.00184 
.00201 

7n«A. 
0. 
.00007 
.00005 
.00004 
.00006 
.  00005 
.00006 
.00004 
.00006 
.00007 
.00003 
.00006 
.00006 
.00007 
.00006 
.00009 
.00007 
,00009 
.00009 
.OOUll 
.00010 
,00013 
.00016 
.OOJ20 
.00017 

Inch. 
0. 

Inch. 
0. 

Initialload. 

.00001 

.COOOl 

••••"•■••■*• 

.00004 

.00003 

.00007 
.00010 

.00003 
.00003 

.00013 

.00003 

.00020 

.00007 

.00029 

.00009 

.00047 
.00050 

.00018 
.00012 

Tensile  strength. 

Fractared,  ".9  from  neck.    Appearance,  granular,  mottled. 
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CAST  lEON. 
Sand  Casting. 


]Sro.  2770. 


Original  dimensions  of  specimen: 
Length,  12".97. 
Diameter,  3". 

Sectional  area,  7.069  square  inches. 
Gauged  length,  10". 

(See  Report  1889,  page  651,  for  earlier  tost  of  this  specimen, 
resumed  after  a  period  of  rest  of  four  months.) 


Test 


Applied  loadB. 


TotoL 


Pounds. 
7,000 


35, 

70 

10« 

141 

176 

212 

247 

282 

247 

212 

176, 

141 

106 

70 

35 

70 

106 

141 

106 

70 

35 

85 

70 

100 

141 

176, 

212 

247 

282 

247 

212 

176 

141 

106 

70 

35 

282 

7 

35 

70 

106 

141 

176, 

212 

247 

282 

247 

212 

176 

106 

70 

35 

282 
318 
853 
424, 


345 
600 
035 
380 
725 
070 
415 
760 
415 
070 
725 
300 
0:i5 
690 
345 
690 
035 
380 
035 
600 
346 
345 
ODD 
035 
380 
725 
070 
415 
760 
415 
070 
725 
380 
035 
690 
345 

760 
060 
345 
090 
035 
380 
725 
U70 
415 
760 
415 
070 
725 
035 
690 
345 

760 
105 
450 
140 


Per  Sf^nore 
inc 


sqno 
ncn. 


PaundM. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80.000 
35,000 
40,000 
34,000 
30.000 
25,000 
20,000 
15,000 
10,000 
5,000 
10,000 
15,000 
20.000 
15.000 
10,000 
5,000 
5,000 
10,000 
15,000 
20.000 
25.000 
80,000 
35,000 
40.000 
35,000 
80, 000 
25,000 
20,000 
15,000 
10.000 
5,000 

40,000 
1.000 
5,000 
10, 000 
15.000 
20,000 
25,000 
30,  (M)0 
35,000 
40,000 
35,000 
30,000 
25, 000 
15.000 
10,000 
5,000 

40,000 
45,000 
50,000 
60,000 


In  gauged  length 


Com- 
piession. 


Inch. 


.0790 
.  0818 
.0847 
.0876 
.0905 
.0937 
.0068 
.0999 
.0975 
.0949 
.0018 
.0889 
^0860 
.0830 
.0705 
.0817 
.0848 
.0877 
.0850 
.0822 
.  07»3 
.0789 
.0817 
.0847 
.0877 
.0906 
.0036 
.0966 
.0908 
.0974 
.0944 
.0917 
.0888 
.0857 
.0827 
.0705 


.0790 
.0819 
.0848 
.0878 
.0907 
.0936 
.0966 
.0996 
.0970 
.0943 
.0016 
.0857 
.0825 
.0794 

.0995 
.1028 
.1067 
.1177 


Inch. 
.  07G9      Permanent  Bet  wbeu  test  was  diacontinued. 


.0709 


.0709 


.0769 


0769 


Kepeated  100  times  in  ono  hour  and  a  qaartor. 


0769 


456 


ALTEENATE   AND    REPEATED    STUAININa 


No.  2770— Coutinued. 


Applied  loads. 


Total. 


Poundt. 

388,7(»5 

353,490 

318,106 

282,760 

247, 415 

212, 070 

176. 725 
141,380 
106,035 

70,090 
35,845 
35,345 
70,690 
106,035 
141, 380 
176.725 
212,070 
247, 415 
282,760 
318, 10b 
353,450 
388,795 
424, 140 
388,795 
353,450 
318, 105 
282,780 
247, 415 
212,070 

176. 726 
141,380 
106, 035 

70.690 

85,345 

35,345 

70,690 

106,035 

141,380 

176, 725 

212,070 

247, 415 

282, 760 

247,415 

212, 070 

176,725 

141, 380 

106,035 

70,690 

85,845 


Per  BQuare 
incQ. 


Pounds. 
55.000 
50,000 
45,000 
40,000 
35,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 
56,000 
60,000 
55.000 
60,000 
45,000 
40,000 
85.000 
80,000 
25,000 
20,000 
15,000 
10,000 
5,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
85,000 
30.000 
25,000 
20.000 
15,000 
10,000 
6,000 


In  gaugcHl  leDji:th. 


Compres- 
sion. 


Inch. 
.1160 
.1134 
.1106 
.1080 
.1050 
.1020 
.0980 
.0056 
.0020 
.0884 
.0842 
.0830 
.l>838 
.0887 
.0917 
.0946 
.0977 
.1007 
.1041 
.1073 
.1107 
.1144 
.1105 
.  1173 
.1146 
.1110 
.1091 
.1063 
.1033 
.1000 
.0970 
.0935 
.0899 
.0858 
.0843 
.0673 
.0903 
.0031 
.0962 
.0991 
.1024 
.1055 
.1028 
.1000 
.0973 
.0944  ' 
.0915  ! 
.0883  I 
.0850 


Set. 


Keroarlu. 


Inch. 


.0806 


.0820 


.0820 


Total  length,  12".870. 

Specimen  heated  by  being  placed  on  hot  plates  till  its  length  was 
12".938  .  • .  expansion  =  /'0()8. 

Estimated  temperature,  1,222^  Fahp. 

Cooled  in  the  open  air. 

The  apparent  length  of  the  bar  after  above  annealing  and  cooling 
was  12".872. 

The  recovery  of  /'002  here  shown  received  confirmation  by  the 
micrometer  Used  for  measuring  the  compression  within  the  gauged 
length,  which  appeared  to  show  a  recovery  of  ."0032. 

The  change  in  condition  of  the  measured  surfaces  which  occurred 
during  the  annealing  process  prevented  a  closer  determination  of  the 
effect  of  annealing  on  the  lengtli  of  the  bar,  but  from  these  measure- 
ments it  is  probable  that  annealing  produced  a  permanent  elongation 
of  the  bar. 


ALTERNATE  AND  REPEATED  STRAINING. 


457 


Ko.  2770— Continued, 


Applied  loads. 

In  gauged  length. 

HemarlcB. 

Total. 

Per  so  uare 
inch. 

Compres- 
Bion. 

Set. 

Pounds. 

7,060 

35,345 

70,690 

106. 035 

141, 380 

176.725 

212. 070 

247, 415 

282,  760 

247, 415 

212, 070 

176, 725 

141.380 

106.035 

70,690 

35,345 

35,345 

70,600 

106,035 

141,380 

176, 725 

212,070 

247,415 

141,380 

282.  760 

353,450 

424, 140 

459.485 

404, 830 

459,485 

424. 140 

388.705 

353,450 

318, 105 

282,760 

247,415 

212. 070 

176,725 

141,380 

106, 035 

70,690 

35,345 

35, 345 

70,600 

106.035 

141, 380 

176,725 

212, 070 

247,415 

282.760 

247,415 

212,070 

176. 725 

141.380 

100,o:i5 

70,690 

35,315 

565, 5LH) 

530, 175 

494,830 

450. 485 

424,  MO 

388,  795 

353,450 

318, 105 

282,760 

247,415 

212. 070 

176, 725 

141.380 

106,035 

70,690 

.  85,345 

Poundi. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
80,000 
35,000 
40,000 
85,000 
80,000 
26,000 
20,000 
15,000 
10,000 
5,000 
5,000 
10.000 
15,000 
20,000 
25,009 
30,000 
35,000 
20,000 
40,000 
50,000 
60,000 
6.<>,000 
70,000 
65.000 
60,000 
55,000 
50,000 
45,000 
40,000 
35,090 
30^000 
25,000 
2U.0OO 
15.000 
10, 000 
5.000 
5,000 
10,000 
15,000 
20.000 
25.000 
30.000 
35,000 
40,000 
35,000 
30.000 
25.000 
20.000 
li),  000 
10,000 
5,000 
80,000 
75,000 
70.000 
65,000 
60,000 
55,000 
50,000 
45,000 
40.000 
35,  OUO 
30,000 
25.000 
20,000 
15,000 
10,000 
5,000 

Inch. 

Inch. 
.0788 

• 

Set  after  15  minutes'  rest,  ".123S. 
A  fter  resting  1  hour. 

.0807 
.0837 
.0867 
.0898 
.0927 
.0957 
.0987 
.1018 
.0092 
.0964 
.0938 
.0907 
.0878 
.0847 
.0815 
.0812 
.0842 
.0870 
.0900 
.0030 
.0059 
.0988 
.0907 
.1017 
.1082 
.1109 
.1230 
.1605 
.1677 
.1650 
.1624 
.1597 
.1569 
.1540 
.1509 
.1478 
.1445 
.1409 
.1373 
.1  30 
.1285 
.1259 
.1289 
.1320 
.1348 
.1380 
.1400 
.1440 
.1473 
.1447 
.1420 
.1392 
.  1362 
.1332 
.1300 
.1266 

.0788 

.0789 

.0700 

.0792 

.0702 

.0793 
.0803 
.083L 

•■**........ 

.1241 

.1238 

.2703 
.2079 
.2652 
.2625 
.2598 
.2568 
.2540 
.2507 
.2475 
.2440 
.2405 
.2366 
.2323 
.2279 
.2227 

.2173 
.2160 

35,345 

70,600 

106,086 

5,000 
10,000 
15,000 

.2100 
.2220 
.2250 
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No.  2770— Continued. 


Applied  loads. 


Total. 


Poundit. 
141, 380 
176,726 
212. 070 
247, 415 
282,760 
247, 415 
212,  070 
176, 725 
141.380 
106, 035 
70,090 
35.345 
600,865 
530, 175 
494,830 
450,485 
424,140 
388,795 
353,450 
318, 105 
282,760 
247. 415 
212,070 
176, 725 
141.380 
106, 035 
70,690 
35, 345 
35, 345 
70,000 
106,035 
141, 380 
176, 725 
212,070 
247,415 
282, 760 
247, 415 
212, 070 

176, 725 

141, 380 

100, 035 

70,690 

35, 345 

636,210 


Per  square 
inoo. 


Poundt. 
20,000 
25,000 
30,000 
35,0IX) 
40,000 
85.000 
30,  COO 
25,000 
20,000 
15.000 
10,000 
5,000 
85,000 
75,000 
70, 000 
65,000 
60.000 
55,000 
50,000 
45,000 
40,000 
35,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
35,000 
30,000 

25,000 
20,000 
15,  OUO 
10,000 
5,000 

90,000 


In  gaaged  length. 


Compres- 
sion. 


Inch. 
.  2*:80 
.2310 
.2342 
.2373 
.2405 
.2379 
.2352 
.2322 
.2293 
.2262 
.2232 
.2199 


.3398 
.3374 
.3345 
.3316 
.3288 
.3256 
.3227 
.3195 
.3160 
.3127 
.3088 
.3045 
.3006 
.2955 
.2900 
.2868 
.2898 
.2930 
.2958 
.2987 
.3019 
.3050 
.3080 
.3058 
.3028 

.3003 
.2975 
.2043 
.2911 
.2875 


Set. 


Inch. 


.2164 


.2849 


.2844 


Itemarks. 


Specimen  bent.    Assumes  an  ogee  shape. 


Maximum  load  applied. 


Metal  began  to  disintegrate  at  spongy  %^t  near  the  end  of  the  speci- 
men. 

Cracks  oblique  to  the  axis  of  the  specimen  developed  on  part  of  the 
cylindrical  surlace. 
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COMPEESSIOH  TESTS  OF  CHIIJ.ED  CAST  lEOH. 

For  the  original  tests  of  these  specimens,  see  Report  of  tests  1889, 
pages  663,  656. 

The  interior  unchilled  metal  was  bored  out,  leaving  the  hardened 
shell  to  be  tested  in  the  present  instance. 

No.  5771. 
Obiginal  Test  No.  2778. 


Average  diameter  of  hole,  2".57. 
Sectional  area,  1.65  square  inches. 
Gauged  length,  9.94  square  inches. 


Applied  loads. 

In  ganged  lengths. 

Bemarka. 

Total. 

Per  square 
inch. 

Com- 
pression. 

Set. 

Poundt. 

Poundt. 

Inch. 

Ineh. 

1,650 

1,000 

0. 

0. 

Initial  load. 

8,250 

5,000 

.0022 

.0001 

16,500 

10,000 

.0044 

.0002 

24,750 

15,000 

.0065 

.0003 

33,000 

20.000 

.0087 

.0004 

41,250 

25.000 

.0110 

.0005 

E=:23,660,000,  between  5,000  and  40,000 

pounds 

49,500 

30,000 

.0132 

.0006 

per  square  inch. 

57, 750 

35,000 

.0153 

.0006 

66, 000 

40,000 

.0175 

.0007 

74,250 

45,000 

.0197 

.0008 

82,500 

50,000 

,0220 

.0009 

90,750 

.  55.000 

.0244 

.0012 

99,000 

60,000 

.0268 

.0013 

107.  250 

65,000 

.0291 

.0014 

115.500 

70,  OlW 

.0314 

.0015 

Snapping  sound. 

123,750 

75,000 

.0339 

.0016 

132,000 

80,000 

.0363 

.0019 

Test  discontinued,  removed  from  the  testing  machine,  and  heated 
bright  red,  then  cooled  in  the  open  air. 

After  heating  as  above,  the  metal  whicli  was  chilled  was  softened 
and  could  be  filed  easily. 

Test  resumed. 
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No.  6771 — Continued. 


Applied  loads. 

In  gauged  length. 

Bomarka. 

Total. 

Per  Sfluare 
inch. 

Comprea- 
Bion. 

Sot. 

Pound*. 
1,650 
8,250 
16,500 
24,750 
33,000 
41, 250 

40,500 
67,750 
66,000 
74,250 
82,500 
90,750 
90,000 
8,250 
16,500 
24,750 
83,000 
41,250 
152,300 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 

30,000 
35,000 
40,000 
45,000 
60,000 
65,000 
60,000 
5,000 
10,000 
15,000 
20,000 
25,000 
92,300 

Jndi. 
0. 

.0010 
.0029 
.0052 
.0076 
.0100 

.0127 
.0152 
.0179 
.0210 
.0250 
.0306 
.0406 
.0146 
.0169 
.0191 
.0214 
.0236 

Jneh, 

0. 

0. 

.0001 
.0003 
.0004 
.0006 

.0006 
.0010 
.0013 
.0018 
.0032 
.0060 
.0130 

Micrometer  reset  at  lero. 

E  —  82,800.000,  between  6,000  and  40,000  ponnda 
per  aqoare  inch. 

Ultimate  atrenprth. 

.0130 

•              

Burst  into  small  fragments. 


No.  6772. 


Original  Tbst  No.  280G. 


I 

i 


Diameter  of  hole,  3".67. 
Sectional  area,  1.66  square  inches. 
Gauged  length,  10'^ 


Applied  loads. 

In  ganged  length. 

Koroarka. 

Total. 

Per  sqnaro 
inch. 

Comprea- 
aion. 

Set. 

Pound*. 

Pounds. 

Jneh, 

Jneh, 

1,550 

1,000 

0. 

0. 

Initial  load. 

7,750 

6,000 

.0019 

0. 

15,500 

10,000 

.0040 

0. 

23,250 

15,000 

.0060 

0. 

31,000 

20,000 

.0080 

.0001 

88,750 

25,000 

.0097 

.0001 

E  =  24,820,000,  between  6,000  and  40,000  ponndt 
per  equare  inch. 

46,600 

30,000 

.0121 

.0001 

64,250 

36,000 

.0142 

.0002 

62,000 

40,000 

.0163 

.0003 

60,750 

46.000 

.0184 

.0004 

77,500 

60,000 

.0206 

.0005 

85,250 

65,000 

.0228 

.0008 

93,000 

60,000 

.0240 

.0009 

' 

100,750 

65,000 

.0271 

.0011 

108.500 

70,000 

.0293 

.0013 

116,250 

75,000 

.0317 

.0015 

124,000 

80.000 

.0342 

.0019 

Snapping  eonnd. 
Ultimate  strength. 

190,900 

123,160 

Burst  into  small  fragments. 

From  the  appearance  of  the  fragments  the  metal  was  chilled  to  a 
depth  of  .07  i: ;  hence  in  this  specimen  about  seven-thirteenths  of  the 
thickness  of  the  walls  was  hard  chilled  iron,  the  remainiug  part  being 
unchilled  metaL 
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TWO  SFECIMEVS  07  STEEL  FROM  8FBIH0FIELB  ABM0B7. 


<. 


No.  6645. 

4V4' 
— T 


J 


.'SC4 


an 


^=^ 


Marks,  I W. 

Bectional  area,  .25  square  inch. 

Elastic  limit,  11,200  poaiids=44,800  pounds  per  square  incli. 

Tensile  stren^h,  21,680  pounds=86,720  pounds  per  square  inch. 

Elongation  in  2  inches  ^^53=26.5  per  cent. 

Elongation  of  inch  sections,  ''.31*,  ''.22. 

Diameter  at  iracture,  ".43.    Area,  .145  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Appearance  of  fracture,  silky.    Cup  shaped. 


No.  5546. 


I 


sros 


^ 


K-  ivi  H  Nl 


T 

V 


Marks,  F  C  S. 

Sectional  area,  .25  square  inch. 

Elastic  limit,  17,800  pounds=71,200  pounds  per  square  inch. 

Tensile  strength,  27,120  pounds=108,480  x)ounds  per  square  inch. 

Elongation  in  1  inch,  ".22. 

Diameter  at  fracture,  ".49.   Area,  .189  square  inch. 

Contraction  of  area,  24.6  per  cent. 

Appearance  of  fracture,  fine  granular^  dull  eccentric  spot. 
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•5 
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^ 
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*- 

7/J- 

..^tZet-T^e^  tn^u^   o/*  ^zxi^rt,. 


&AILWAT  AXLE& 

Si)ecimens  I^os.  4729  and  4730  were  from  the  fractured  journal  of  a 
wrought  axle. 

The  axle  was  from  a  palace-car  four-wheel  truck,  and  had  been  in 
service  about  three  years;  the  exact  time  is  not  known. 

The  journal  had  a  progressive  annular  fracture  which  had  reduced 
the  solid  metal  to  2'M  diameter  at  the  time  of  final  rupture. 

Sx)ecimens  Nos.  4731  and  4732  were  from  a  section  of  a  new  wrought- 
iron  axle. 

The  hammered  specimens  were  metal  drawn  down  from  new  axles. 

Two  LONaiTUDINAL  SPBOIMENS  FROM  FbAOTUBED  JoUBNAL. 

No.  4729. 

Diameter  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

In  scvagtA  lengtli. 

Bam  arks. 

Total. 

Persaaare 
inoh. 

Elonfatioai. 

S««. 

Pounda. 

250 

1,260 

2,600 

6,000 

6,250 

5.600 

6,750 

6,000 

6,250 

6,600 

6,760 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

8,000 

8,260 

8,600 

8,780 

10,000 

10,260 

10,600 

10,750 

11,000 

Pound*. 

1,000 
6,000 
10,000 
20,000 
21,000 
22,000 
23,000 
2i,000 
25,000 
26,000 
27,000 
28,000 
28,000 
80,000 
81,000 
82,000 
88.000 
84,000 
86,000 
86,000 
87,000 
88,000 
88,000 
40,000 
41,000 
48,000 
48,000 
44,000 
46,820 
0 

Inek, 
0. 
.0008 

.0011 

.0025 

.0031 

.0008 

.0184 

.0256 

.0800 

.0406 

.0480 

.0580 

.0650 

.0623 

.0891 

.1020 

.1150 

.1520 

.17 

.19 

.21 

.23 

.26 

.29 

.82 

.86 

.40 

.48 

0. 

Initial  load. 
ElaaUo  iimii. 

TflMfla  stnofftk* 
=-25.0  per  eeiKt. 

0. 

LOO 

Elongation  of  inch  sections:  ''.44,  ''.21,  ".19,  ".16. 
Diameter  at  fracture,  ".43.    Area,  .145  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Fractured  ".9  from  neck.    Appearance/ fibrous. 
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No.  4730. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4'^ 


Applied  loftdt. 

Ib  gauged  length. 

Remftrks. 

Totid. 

Per  sqnare 
iBen. 

JQongation. 

Set. 

Poundt. 

360 

1,250 

2,500 

4,600 

4,750 

5,000 

5,260 

5,500 

5,750 

0,000 

0,250 

0,500 

0,750 

7,000   ' 

7,250 

7,500 

7.750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,280 

0 

Pounds, 
1,000 
5,000 
10,000 
18,000 
19,000 
30,000 
21,000 
22,000 
23,000 
24.000 
25,000 
20.000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
84,000 
85,000 
80,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
45,120 
0 

Jnchts, 
0. 
.0004 
.0014 
.0020 
.0029 
.0033 
.0050 
.0080 
.0239 
.0810 
.0300 
.0483 
.0502 
.0008 
.0745 
.0680 
.0960 
.1130 
.1250 
.1430 
.1500 
.1830 
.2000 
.2250 
.2500 
2860 
.8108 
.89 
.45 
.50 

Tnek, 
0. 

Initial  lend. 

leiaaHA  limit. 



.0010 

• 

.74 

_ 



Tcn8i1e  Btrength. 
=26.8  per  oent. 

1.07 



Elongation  of  inch  sections,  ".20,  ".27,  ".42*,  ".18. 
Diameter  at  fracture,  ".42.    Area,  .139  square  inch. 
Contraction  of  area,  44.4  x>er  cent. 
Fractured  2".3  fix>m  neck.    Appearancei  fibrous. 
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Two  Spboimbns  pbom  a  Section  op  Axle  16"  long  by  5J" 

DIAHETEB. 


No.  4731. 


Diameter,  l'M29. 

Sectional'  area,  1  square  inch. 

Gaaged  length,  10". 


Applied  loadi. 

In  gaaged  length. 

Remarks. 

Total. 

PerMmare 
inch. 

Set. 

PoiMMb. 

1,000 
6,000 
10,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
34,000 
35.000 

Pipundf. 
1,000 
6,000 
10,000 
16.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
84,000 

InehM, 
0. 

.0014 
.0032 
.0060 
.0052 
.0057 
.0060 
.0066 
.0070 
.0078 
.0088 
.0131 
.0250 
.0431 
.0631 
.0720 
.0950 
.1280 
.1550 
.1830 
.2100 
.2320 
.2760 

.  .32 
.36 

0. 

0. 

Initial  load. 

• 

.0002 

KlasUo  limit. 

• 

.0340 

••••••••"••• 

ff 

« 
Rested  1  hour  without  load. 

TensQe  strength. 
8=  18.4  per  dent. 

85.000 

86,000            86,000 
87, 000            37, 000 
88,000    j        38,000 
39,000    ;        30,000 
40,000    1        40.000 

42,000            42,000 
48,000    ;        43,000 
44,000    :        44,000 
45.000    '        45.000 

.40 
.46 
.51 

.58 

.60 
.61 
.88 

1.03 

46,000 
0 

46.000 
0 

1.26 
1.84 

Elongation  of  inch  sections:  'M2,  ".29,*  ".11,  'Ml,  ".12,  ".11,  ".10, 
".12,  ".14,  ".12. 

Diameter  at  fracture,  ."1.    Area,  ".785  square  inch. 

Contraction  of  area,  21.5  per  cent. 

Fractured  1".5  from  neck.  Appearance,  dull  fibrous,  slightly  gran- 
ular.   Opened  cracks  along  surflEtce  of  the  stem. 
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RAILWAY  AXLE. 


No.  4732. 

Diameter,  I'M  29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gAQKod  length. 

1 

Total. 

PersquAre 
inch. 

Elongation. 

See. 

Remarks. 

Poyndi. 
1,000 
6,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
82,000 
83,000 
34,000 
85.000 
36.000 
87,000 
38.000 
39,000 
40,000 

43,000 

44,000 

46,000 

0 

Pounds. 
1,000 
5,000 
10.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80,000 
81.000 
82,000 
88,000 
84,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 

48,000 

44,000 

45,000 

0 

Jnekss. 
0. 
.0016 
.0032 
.0049 
.0055 
.0058 

Jncft. 
0. 

Initial  load. 
Elaatio  limit. 

* 

• 

Keated  40  minntea  withoat  load. 

Tensile  strength. 
=  11.7  per  cent. 

.0061 

.0066 

.0069 

.0083 

.0130 

.0290 

.0406 

.0573 

.0770 

.0960 

.1212 

.1400 

.1650 

.1920 

.2280 

.2540 

.2900 

.8290 

.39 

.48 

.49 

.56 

.61 

.62 

.94 
1.15 
1,17 

.0005 

.0481 

Elongation  of  inch  sections:  'Ml,  'M5,  'M9»,  'M2,  'MO,  'Ml,  ".10, 
".10,  ".09,  ".10. 

Diameter  at  fracture,  1".04.  Area,  .849  square  inch. 

Contraction  of  area,  15.1  per  cent. 

Fractured  2".7  from  neck.  Appearance,  granular  90  x)er  cent; 
fibrous  10  per  cent.    Opened  cracks  along  the  sur&ce  of  stem. 
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Hammered  Specimens. 


0 


t 


F 


=( 


5 


No.  6780. 

Mark,  1. 

Specimen  drawn  down  from  a  new  axle  made  of  liorseslioe  iron. 

Diameter,  1".017. 

Sectional  area,  .812  square  inch. 

Elastic  limit,  21,300  ponnds=26,230  pounds  per  square  inch. 

Tensile  strength,  40,860  pounds=50,320  pounds  per  square  inch. 

Elongation  in  6  inches,  1".51=25.1  per  cent. 

Elongation  of  inch  sections,  ".18,  ".30,  ".40*,  ".20,  ".17,  ".17. 

Diameter  at  fracture,  ".76.    Area,  .454  square  inch. 

Gontraction  of  area,  44.1  per  cent. 

Appearance  of  fracture,  fibrous. 


ISo.  5781. 

Marks,  11. 

Sx>ecimen  drawn  down  from  a  new  axle  made  of  scrap  iron. 

Diameter,  1".019. 

Sectional  area.  .815  square  inch. 

Elastic  limit,  25,200  pounds=30,920  ]iouiid8  per  square  inch. 

Tensile  strength,  42,700  pounds=52,31)0  pounds  per  square  inch, 

Elongation  in  6  inches,  1".48=24.7  per  cent. 

Elongation  of  inch  sections,  ".30»,  ".35*,  ".16,  ".21,  ".28,  ".18. 

Appearance  of  fracture,  fibrous* 
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SPECIMENS  PROM  SECTIONS  OF  OLD  WHEELS. 
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The  brands  of  the  tires  and  their  cross-section  dimensions  were  as 
follows: 


Kiunber 
of  tin. 


1 
2 
8 

4 
5 
6 


Brand. 


F.  Krnpp,  1871,  P.  Vn,  TJ.  S 

Vickers 

Na«Iiiia  Iron  and  Steel  Co.    Cast  Steel  1876 

.1  Standards 

Midvale  S.  Co.  Jf  24607 

Standaid 


Dimensions. 

Width. 

Tuck- 

ness. 

Inehss. 

IneKe§. 

H 

1.47 

5| 

1.76 

5I 

.1.8 

51 

1.65 

^ 

1.63 
8 

Kos.  1  to  5,  inclusive,  were  old  flanged  tires;  the  thickness  here  re- 
corded is  the  minimum  to  which  they  have  been  reduced  in  service. 

No.  6  was  a  section  of  a  new  "blind''  tire.  Its  name  had  apparently 
been  stamped  on  recently,  not  being  the  original  brand  mark. 

The  specimens  were  taken  out  in  a  crosswise  direction,  and  came 
from  the  middle  of  the  thickness  at  the  tread. 


CHEMICAL  COMPOSITION  OF  SECTIONS  FROM  RAILWAY  DRIVING 

WHEEL  TIRES, 


TenaioD 
test 
num- 
ber. 

Mark. 

Carbon. 

Manirs- 
nese. 

SiUoon. 

Snlphur. 

Phospho- 
rus. 

Copper. 

Total. 

Graph- 
itic. 

Com- 
bined. 

4628 
4629 
4630 
4631 
4632 
4683 

1 
2 
3 

4 
6 

• 

0.606 
0.450 
0. 472 
0.575 
0.563 
0.604 

0.028 
0.020 
0.017 
0.025 
0.020 
0.024 

0.477 
0.430 
0.455 
0.55U 
0.543 
0.580 

0.330 
0.300 
0.376 
0.406 
0.360 
0.560 

0.329 
0.142 
0.029 
0.283 
0.162 
0.145 

0.020 
0.014 
0.019 
0.062 
0.044 
0.061 

0.091 
0.058 
0.059 
0.071 
0.106 
0.063 

0.239 
0.041 
0.025 
0.045 
0.026 
0.027 
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Ko.  4628. 


Marks,  1. 

Diameter,  '^564. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3'^ 


AppUod  load*. 

In  gauged  leugtb. 

Beroarka. 

Total. 

• 

Per  squAre 
inch. 

Elongation. 

Set. 

Inch. 

0. 

0. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11, 250 

11,600 

11, 750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,260 

13,500 

13.  750 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
RK  nnn 

Inch. 
0. 

.0004 
.0010 
.0021 
.0032 
.0042 
.0047 
.0048 
.0049 
.0051 
.0052 
.0005 
.0070 
.0078 
.0083 

Initial  load. 
Klaatio  UmlL 

Tensile  strengtli. 
=  0.3  per  cent. 

0. 
0. 

.0012 

.0099 

.0110 

.0180 

.0165 

0200 

14  oou    ?       KA  nan 

14,500 
15.000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.500 
10,500 
20,500 
21,500 
22,500 
23,500 
24,500 
25,500 
26,500 
27,420 
0 

68,000 

60,000 

62,000 

64,000 

•6.000 

68,000 

70,000 

74,000 

78.000 

82.000 

86,000 

90,000 

04,000 

08,000 

102,000 

106,000 

100,680 

0 

.0230 

.0270 

.0302 

.0330 

.0375 

.05 

.06 

.07 

...*.>■••••- 

.08 
.09 
.10 
.11 
.15 
.18 

.28 

Elongation  of  inch  sections :  ".16»,  ".07,  ".05. 
Diameter  at  fracture,  ".52.    Area,  .2124  squjire  inch. 
Contraction  of  area,  16  per  cent. 
Fractured  |"  from  neck.    Appearance^  granular. 
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Marks,  2. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3''. 


Appltod  loads. 

In  ganged  length. 

Total. 

Per  eqriare 
inon. 

Elongation. 

Set. 

Bemarka. 

PoundB. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
10,260 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
13,000 
13,500 
14,000 
14,500 
16,000 
16,600 
16,000 
16,500 
17,000 
17,600 
18,600 
19.500 
20.500 
21,500 
22,240 
0 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
56,000 
68.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
74.000 
78,000 
82,000 
86,000 
88,960 
0 

Ineh. 

0. 

.0003 
.0010 
.0020 
.0029 
.0040 
.0041 
.0042 
.0135 
.0180 
.0240 
.0280 
.0300 
.0330 
.0349 
.0370 
.0425 
.0480 
.0546 
.0603 
.0670 
.0740 
.0820 
.0900 
.0090 
.1100 
.13 
.17 
.21 
.23 

Ineh, 
0. 
0. 

Initial  load. 

0. 
0. 

Elaalio  limitk 

............ 

^ 

. 

.1000 

Xesafle  stmigth. 
=  29. 7  per  cent. 

.C2 

............ 

Elongation  of  inch  sections:  ''.29,*  ".17,  ".15. 

Diameter  at  fracture,  ".46.    Area,  .1662  square  inch. 

Contraction  of  area,  33.6  per  cent. 

Fractured  1".10  from  neck.    Appearance,  granular,  silky  center. 


478 


RAILWAY    DRIVING   WHEEL   TIRES. 


Ko.  4630. 

Marks,  3. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  Z". 


Applied  loads. 

In  fcaaged  length. 

Rcronrks. 

Total. 

Per  square 
incn. 

Elongation. 

Sot. 

PmmdM. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12.750 

13,000 

13,500 

14,000 

14,450 

0 

Pound: 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

4e.ooo 

47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
57,800 
0 

Inch. 

0. 
.0004 
.0010 
.0020 
.0030 
.0041 
.0042 
.(K>U 
.0052 
.0085 
.0094 
.0110 
.0129 
.0145 
.0102 
.0179 
.0199 
.0210 
.0250 
.0298 

Inch. 
0. 
0. 

Initial  load. 
Elaatlo  limit 

Tensile  stranfftlk. 
=  1.3  per  oenl. 

.0001 
.0002 

.0121 

.04 

Elongation  of  inch  sections:  ''.01,  ".02*,  ".01. 
Contraction  of  area  inappreciable. 

Fractured  1"«3  from    neck.    Appearance   granular,    with  bolt 
flaky  metal  across  middle  of  surface. 
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No.  4(531. 

Marks,  4. 

Diameter,  ''.564. 

Sectional  area,  .25  square  iDch. 

Ganged  length,  3''. 


AppUed  loads. 

In  ganged  length. 

Bomarks. 

ToteL 

Per  Miuire 
incn. 

Elongation. 

Set. 

Pounds, 
250 
1,250 
2,600 
5,000 
7,600 
10,000 
11,260 
12,600 
12,750 
]3,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.600 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
]9,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
28,560 
0 

PowndM. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

60,000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

57,000 

58,000 

59,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92.000 

96,000 

100,000 

104,000 

106,000 

112,000 

114,240 

0 

JneK. 

0. 

.0004 
.0010 
.0019 
.0030 
.0040 
.0046 
.0068 
.0056 
.0057 
.0050 
.0060 
.0062 
.0067 
.0071 
.0077 
.0063 
.0092 
.0116 
.0128 
.0154 
.0184 
.0219 
.0230 
.0267 
.0300 
.0833 
.0368 
.05 
.06 
.07 
.075 
.08 
.00 
.11 
.18 

Inch. 
0. 
0. 

Initial  load. 

• 

0. 
0. 

.oooi 

.0008 

Klastio  limit. 

TenaHe  fltrenffth. 
—  4.7  per  cent. 

.14 

Elongatimi  of  inch  sections :  ''.07*,  ''.04,  ".03. 

Diameter  at  fracture,  ".55.    Area,  .2376  square  inch. 

Contraction  of  area,  4.8  per  cent. 

Fractured  ".75  from  neck.    Appearance,  medium  Hue  granular,  flaky. 
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Ko.  4632. 

Marks,  5. 

Diameter,  ".564.  . 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

In  ganged  length. 

1 

1 
Kemurka.                                   | 

1 

Total. 

Per  eqoare 
inon. 

t 
Elongation. 

Set. 

Povnds. 
250 
1,250 
2,500 
5.000 
7,600 
10,000 
11,250 
11,600 
11,760 
12,000  . 
12.250 
12,600 
12, 750 
13.000 
13.250 
13,600 
33,750 
14,000 
14,250 
14,500 
14,750 
16,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,600 
19,500 
20,5uO 
21,500 
22,500 
23,500 
21,500 
25, 140 
0 

Pounds. 
1,000 
5.U00 
10,000 
20,000 
30,000 
40,000 
46,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
56,000 
56,000 
57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
98,000 
100,560 
0 

Inch. 

0. 

.0003 
.0009 
.0019 
.0029 
.0040 
.0048 
.0052 
.0062 
.0080 
.0090 
.0113 
.0124 
.0137 
.0151 
.0109 
.0185 
.0203 
.0213 
.0231 
.0250 
.0270 
.0308 
.0335 
.0378 
.0420 
.0464 
.06 
.07 
.08 
.09 
.10 
.13 
.16 

Jtxeh. 
0. 
0. 

Initial  load. 

« 

—.0001 
—.0001 
0. 

Klaatio  limik 

.0115 

.0190 

.0369 

Tensile  strength. 
--  6.3  per  cent. 

.16 

Elongation  of  inch  sections :  ".03,  ".05,  ".08.* 
Diameter  at  fracture,  ".54.    Area,  ^29  square  inch. 
Contraction  of  area,  8.4  per  cent. 

Fractured  ".15  from  neck;  appearance,  granular  95  per  cont|  flaky 
streak  5  per  cent. 
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No.  4633. 


Marks,  6. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  leDgth,  3". 


Applied  loads. 

Id  gauged  length. 
Eloii;;ation.         Sof. 

Kemarks. 

Total. 

Per  Bonare 
iucli. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

10,600 

10,520 

0. 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
50,000 
51.000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,060 
0. 

Inch. 

0. 
.0003 
.0U08 
.0U18 
.  00'J8 
.001)0 
.0050 
.0U51 
.  00.V2 
.  0«j« 

.wm 

.  0072 
.0079 
.0086 
.0100 
.0110 
.0123 
.0153 
.0180 
.0210 
.0242 
.0278 
.0.>97 
.03:?3 
.0363 
.0403 

Inch. 

0. 

0. 

Iiiitinl  load. 

0. 
0. 
.0002 

Elastic  Uicit. 

. 

.0055 

. 

.0188 

■ 

Twniiile  strength. 
_   1.7  per  cout. 

.05 

Elongation  of  inch  sections,  ".01,  ".01,  ".03. 
Contraction  of  area  inappreciable. 

Fractured  at  the  neck.    Appearance,  granular,  streak  of  flaky  metal 
across  fractured  surface. 

H.  Ex,  43 31 
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RAILWAT   DRIVING  WHEEL   TIRES. 


No.  4634. 

Marks,  6. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 

Specimen  taken  from  near  outsi^le  surface  of  tire. 


Applied  loads. 


In  gauged  lexi;;th». 


Total. 


PoVfidM. 

250 
1,250 
2,500 
5,000 
7.500 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12, 500 
12, 750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14, 500 
14.750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
19,000 
20,500 
22,000 
2.1,500 
25,00( 
26,250 
0. 


Per  aquare 


1^."""  Klongation. 


Poundt. 
1,000 
5,000 
10,000 
20.000 
30,000 
40.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52.000 
5:t,000 
54,000 
55,000 
56,  OtH) 
57.000 
58,000 
m,  000 
60,000 
62, 000 
64,000 
66,(i00 
08.  (MM) 
70,000 
70,  <M)0 
82.  0<M) 
88,000 
94.000 
100.000 
105,000 
0. 


Inch, 

0. 
.0008 
.0009 
.0019 
.0030 
.0042 
.(M)48 
.0019 
.0051 

.  oor»2 

.  0057 

.  005!» 

.0062 

.006» 

.0008 

.0073 

.tMl79 

.0087 

.0008 

.OKiO 

.0114 

.0129 

.0155 

.0182 

.0213 

.  0243 

.0281 

.04 

.05 

.06 

.08 

.10 


.10 


Set. 


Inch. 

0. 

0. 


0. 
0. 


Remarks. 


Initial  load. 


Elastio  limit 


.0008 


.0019 


0059 


.0190 


Tonnile  strongtb, 
=3.3  i>er  cent. 


Elongation  of  inch  sections:  ".04,  ".03,  ".03. 
Contraction  of  area  inappreciable. 
Fractured  at  neck.    Appearance,  granular. 
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STEEL  RAILS. 


TRANSVERSE  TESTS  AND  TENSION  TESTS. 
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STEEL  RAILS. 


TRANSVERSE  TESTS  AND  TENSION  TESTS. 


4S5 


steel  eaius. 

Ohehigal  Analyses  of  Heads. 

Physical  tests  published  in  Report  of  1891  of  rails,  Kos.  28  to  37; 
Kos.  38  and  39  published  herewith. 


K0.01 

rail. 


28 

31 

83 
35 


37 
38 
30 


Brand. 


Barrow  steel  1873  1 :  1 1  55 

Dowlais  Steel  7-70  Guaran- 

teed 

Scranton  Steel  Co.  3^ 

CR.M  Co.  12-75 

Wilson  Caminel  Cos  Steel 

See  6-74  l>ronfleld 

...do 

Troy  S  4^  I  Co.  1886-7 

ao 


C. 


0.172 

0.4Q6 
0.481 
0.303 

0.371 
0.350 
0.350 
0.350 


Chemical  compoaition. 


Mn. 


0.286 

0.474 
0.080 
0.387 

0.604 
0.453 
0.858 
0.847 


Si. 


0.143 

0.045 
0.057 
O.UIO 

0.210 
0.275 
0.122 
0.103 


S. 


0.050 

0.060 
0.084 
0.003 

0.072 
0.100 
0.110 
0.108 


P. 


0.065 

0.08U 
0.0H3 
0.100 

0.074 
0.001 
0.060 
0.060 


Ca. 


0.021 

0.052 
0.680 
0.070 

0.068 
0.078 
0.175 
0.303 
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STEEL   RAILS. 


No.  196. 

Old  Steel  Bail  Ko.  33. 


Branded  "Troy  8  &  I  Co  1886  7». 
Length,  122".8. 
Total  weight,  218J  pounds. 
Weight  per  yard,  64  pounds. 
Ends  supported  48"  apart. 
Loaded  on  the  base  at  the  middle. 


Applied  loads. 

Deflectiona. 

Socoeaaiye 
defleotiona. 

Deflection 
sets. 

lleinarka. 

Total. 

Maxirnum 
fiber  Btreas. 

Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
24,000 
28.000 
32,000 
36,000 
40,000 
44,000 
48,000 
52,000 
56,000 
57,800 

Pounds. 

Inches. 

0. 

.0168 
.0337 
.0474 
.0614 
.0750 
.0876 
.0998 
.1115 
.1235 
.13 
.15 
.19 
.21 
.25 
.84 
.51 
.80 

1.11 

Inch. 

0. 

.0168 
.0169 
.0137 
.0140 
.0136 
.0126 
.0122 
.0117 
.0120 
.0065 
.02 
.04 
.02 
.04 
.09 
.17 
.29 
.31 

Inch. 
0. 

Initial  load. 

.0011 

.0024 

101, 180 

Ultimate  8tren;^b. 

Granular  apx>earance,  radiating  from  one  corner  of  the  heiid.  The 
metal  from  the  surface  of  the  h^fcd  to  a  depth  of  ".04  =p  presented  a 
smooth  sheared  appearance. 

The  rail  took  a  permanent  bend  of  4P  at  the  time  of  ni[)tiire. 

Maximum  fiber  stress  computed  by  the  formula  R=^^y^,  in  which 

B=maximum  fiber  stress. 

P=load  applied,  x>ounds. 

1  =length  of  rail  between  end  supjwrts. 

d  =di8tence  from  neutral  axis  to  most  remote  fiber. 

I  =moment  of  inertia  of  cross  section  taken  about  the  neutral  axis. 
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No.  197. 

From  same  rail  as  !N'o.  196. 
Ends  supported  48"  apart. 
Loaded  on  the  head  at  the  middle. 


Applied  loads. 

DeflectionA. 

Saccessive 
defleotions. 

Deflection 
sets. 

ReniArks. 

Totid. 

Maximam 
fiber  stress. 

F<nmd9. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58.000 
60,000 
72,800 

Diatanc^ 
108^000 

PouncU. 

Inch. 

0. 

.0148 
.0310 
.0445 
.0584 
.0700 
.0832 
.0955 
.1083 
.1200 
.1340 
.1446 
.1572 
.1700 
.1820 
.1955 
.2106 
.2260 
.2475 
.2884 
.3435 
.4334 
.53 
.64 
.81 
.96 

1.13 

1.34 

1.58 

1.88 

4.95 

kd  snpports  i 

Inch. 

0. 
.0148 
.0162 
.0135 
.0139 
.0116 
.0132 
.0123 
.0128 
.0117 
.0140 
.0106 
.0126 
.0128 
.0120 
.0135 
.0151 
.0154 
.0215 
.0409 
.0551 
.0899 
.0906 
.11 
.17 
.15 
.17 
.21 
.24 
.30 

3.07 

reduced  to  3< 

Inch. 
0. 

Tnitial  load. 

Maximum  lend  apitlied  with 
i      supports  48"  apurt. 

Ultimate  strength. 

end 

.0010 

•  •-«•-•••-••• 

.  0020 

.0046 

.0487 

' 

127,440 

d  between  ox 
141,790 

1 

I". 

Appearance  of  fracture,  granular,  radiating  from  a  silky  section  at  an 
outside  comer  of  the  base. 

The  metal  adjacent  to  the  surface  of  the  head,  and  to  a  dej)th  ot'".04± , 
had  a  smooth  oblique,  sheared  appearance. 

The  rail  took  a  permanent  bend  of  3(>o  at  the  time  of  rui)ture. 


No.  198. 

End  of  same  rail  as  tests  Nos.  196  and  197. 

Ends  supported  36"  apart. 

Loaded  on  the  base  at  the  middle. 

The  section  along  the  middle  of  the  length,  at  the  middle  bearing, 
was  heated  full  red  and  cooled  in  the  open  air. 

Under  transverse  load  the  maximum  resistance  was  92,400  pounds  = 
126,930  pounds  maximum  fiber  stress. 

Deflections  were  continued  until  the  rail  was  bent  30^,  when  the  test 
was  discontinued. 

The  flanges  buckled  and  the  rail  bent  obliquely.  There  were  no 
indications  of  fracture  when  the  test  ended. 
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STEEL  RAILS. 


Tension  Specimen  fbom  Head  of  Steel  Bail  No«  38. 

BTo.  4763. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pounda. 
500 
2. 500 
5,000 
10,000 
12,500 
16,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
20,000 
20,500 
27,000 
27,500 
28.000 
28,500 
29.000 
29.500 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
30,000 
37,000 
88,000 
39,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
50,180 
0. 


Per  square 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
6a,  000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
100,360 
0. 


In  gaafed  length. 


Elongation. 


Jnek. 

0. 

.0008 
.0016 
.0033 
.0041 
.0050 
.0066 
.0070 
.0072 
.0074 
.0076 
.0079 
.0083 
.0066 
.0090 
.0101 
.0129 
.0109 
.0209 
.0282 
.0275 
.0312 
.03U 
.0392 
.0430 
.0470 
.0510 
.0555 
.065 
.075 
.085 
.006 
.105 
.U5 
.13 
.14 
.15 
.17 
.19 
.21 
.23 
.25 
.27 
.27 
.27 
.27 
.27 
.55 


.81 


Set. 


Inek. 
0. 


.0002 

.oobi 


,0008 


0083 


0486 


Samarka. 


Initial  load. 


Elaatio  limit  not  well  defined. 


Bested  48  hours  without  load. 


Tensile  strength. 
=  16. 2  per  cent. 


Elongation  of  inch  sections;  ''.15,  ".32*,  ".13,  ".11,  ".10. 
Diameter  at  fracture,  ".66.    Area,  .342  sqaare  inch. 
Contraction  of  area,  31.6  per  cent. 

Fractured  1".75  from  neck.    Appearance^  silky,  interspersed  with  fine 
granulation. 
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No.  199. 

Old  Steel  Bail  No.  39, 


Branded  "Troy  S  &  I  Co.  1886  7". 
Length,  121".45. 
Total  weight,  209J  pounds. 
Weight  per  yard,  62.1  pounds. 
Ends  supported  48"  apart. 
Loaded  on  the  base  at  the  middle. 


Applied  loadB. 

Snccesaivo 
deflectious. 

Deflection 
aots. 

Bomarka. 

TotaL 

Maximum 
flbor  strees. 

Deflections. 

P<mndt. 
2,000 
4,000 
6.000 
8,  (JOO 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
20,  (XK) 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,00« 
44,000 
45,000 

Pounds, 

Inch. 

0. 
.0172 
.0360 
.0500 
.0600 
.0805 
.0940 
.1088 
.1225 
.1366 
.1520 
.1665 
.1828 
.2005 

Inch. 

0. 

.0172 
.0188 
.0146 
.0154 
.0145 
.0141 
.0142 
.0137 
.0141 
.0154 
.0145 
.0163 
.0177 
.0207 
.0188 
.02 
.0-2 
.05 
.07 
.07 
.10 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.0003 

.0033 

.2212 
.24 

.0211 

.26 
.28 
.33 
.40 
.47 
.57 

84,240 

Appearance  of  fracture,  granular,  radiating  from  one  corner  of  the 
top  surface  of  the  head. 

The  metal  from  the  top  surface  of  the  head  to  a  depth  of  ".04  to  ".05 
presented  a  smooth  sheared  appearance. 

The  rail  was  permanently  bent  2^  at  the  time  of  rupture. 
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No.  200. 


From  same  rail  as  No.  199. 
Ends  supported  48"  apart. 
Loaded  on  the  head  at  the  middle. 


Applied  loads. 


ToUl. 


Pound§. 

2,000 

i.ono 

6,000 

8.000 

10,000 

12,000 

14,000 

16.000 

18,000 

2a.  000 

22,000 
24.000 
26,000 
28,000 
30,000 
32. 000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52.000 
!>4,U00 
56.000 
2,000 
58.000 
60,000 
62.000 
64,000 
06,000 
68,000 
70,000 
76,000 


Maximum 
fiber  atreM. 


Pounds, 


139,480 


DeflectioDa. 


Inch. 

C. 

.0196 
.0374 
.0520 
.0666 
.0876 
.0946 
.1081 
.1215 
.1345 
.1486 
.1617 
.1748 
.1879 
.2018 
.2165 
.2305 
.2454 
.2631 
.2888 

.xm 

.4180 

.51 

.63 

.78 

.94 
1.16 
1.59 


1.63 
1.67 
2.18 
2.60 
2.98 
3.57 
4.31 
5.00 


Sncceaaive 
deflecUona. 


Inch. 

0. 

.0196 
.0179 
.0146 
.0146 
.0210 
.0070 
.0135 
.0134 
.0130 
.0141 
.0131 
.0131 
.0131 
.0139 
.0147 
.0140 
.0149 
.0177 
.0257 
.0507 
.0785 
.0920 
.12 
.15 
.16 
.22 
.43 


.04 
.04 
.51 
.42 
.38 
.69 
.74 
.69 


Deflection 
aets. 


Inch. 
0. 


0. 


OOU 


0040 


0266 


'P^WW^fl^l^ 


iDitial  load. 


Bested  two  hours  under  this  load. 


107,000    I      U7,280 
127, 600  140, 360 


Distance  between  end  supports  re<laced  to  30". 

t I I 

Distance  between  end  supports  rednce<l  to  30". 
■ I ;  Maximum  stress  reached. 


The  load  fell  to  126,200  pounds  when  the  rail  had  deflected  so  far  aa 
to  come  into  contact  with  the  transverse  supporting  beam  of  the  test- 
ing machine. 

The  load  was  now  removed  and  distance  between  end  supports  re- 
duced to  24". 

Under  148,200  pounds =135,990  pounds  maximum  fiber  stress,  the 
rail  fractured. 

Appearance  of  fracture,  granular;  radiating  from  a  silky  section  j" 
wide  at  the  edge  of  the  base. 

Tlie  metal  next  the  head  to  a  depth  of  ".04  to  ".05  had  a  smooth 
sheared  appearance. 

The  rail  was  x)ermanently  bent  41^  degrees  at  the  time  of  rupture. 
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No.  201. 

Part  of  same  rail  used  in  tests  Nos.  199  and  200.    Tested  for  bor cl- 
ing only.    Ends  supported  36"  apart.    Loaded  on  the  base  at  tlie 
middle.    Before  testiug,  the  middle  section  was  heated  full  red  and 
cooled  in  the  open  air.    The  rail  was  bent  28<^  without  signs  of  frac 
ture.    Deflection  took  an  oblique  course;  the  flanges  buckled. 

Tension  Specimen  fjiom  Head  op  Steel  Kail  No.  39. 

1^0.  4764. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  5''. 


Applied  loads. 


Total. 


Povnd$. 
500 
2,500 
5,000 
10,000 
15,000 
17,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 

24,500 

25,000 
25,500 
26.000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
81,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
44,500 
45,000 
45,500 
46,000 
47,000 
48,000 
48,620 
0 


Per  aquare 
inoD. 


Pounds. 

1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,001) 
43,000 
44,000 
45,000 
46, 000 
47,000 
48,600 

49,000 

50,000 
.  51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,000 
90,000 
91,000 
92,000 
04,000 
96,000 
97,240 
0 


In  ganged  length. 


Elongation. 


Inch, 

0. 

.0008 
.0016 
.0033 
.0050 
.0058 
.0067 
.0069 
.0070 
.0072 
.0075 
.0077 
.0080 
.0083 
.0085 
.0088? 
.00915 
.0106 
.0115 
.0125 
.0144 
.0158 
.0188 
.0229 
.0300 
.0510 
.0613 
.0654 
.0732 
.0820 
.0915 
.1042 
.1131 
.1200 
.1375 
.1525 
.1666 
.1815 
.18h 
.18+ 
.18+ 
.19 
.26 
.28 
.30 
.33 
.38 
.49 


.71 


Set. 


Bemarka. 


Inch. 

0. 

0. 


0. 


.0001 


0002 


0022 


.0537 


Initial  load. 


Elastic  lloilt. 


Rested  48  hours  without  load. 


Tensile  strength. 
—14. 2  per  cent. 


Elongation  of  inch  sections:  ".25*,  ".14,  ".12,  ".11,  ".09.  Diameter 
at  fracture,  ".70.  Area,  .386  square  inch.  Contraction  of  area,  23.0 
per  cent.  Fractured,  ".75  from  neck.  Appearance,  granular,  dull  spot 
at  circumference. 


494  COLD    ROLLED   IRON   SHAFT. 

COLD  ROLLED  IRON  SHAFT,  1  1-4  DirCHES  DIAMETER. 

Chemical  composition  of  ipedmen  No,  46S9, 

Total  carbon 0.096 

Graphitic  carbon ^ 0.009 

Combined  carbon 0.027 

Manganese Kone. 

Silicon 0.253 

Salphar /. 0.014 

PbosphoniB 0.12S 

Copper Vone. 

These  experiments  were  made  for  the  purpose  of  showing  the  effect 
of  annealing,  at  different  temperatures,  on  cold  rolled  iron. 

While  there  was  apparently  some  loss  in  tensile  strength  after 
annealing  at  lower  temperatures,  a  decided  loss  occurred  after  exposed 
to  a  temperature  of  683^  Fahr.  The  elastic  limits  had  remained  undis- 
turbed up  to  this  temperature.  At  this  time  the  tensile  curve  begins 
to  show  a  jog  at  or  in  the  vicinity  of  the  elastic  limit.  This  phase  in 
the  state  of  the  metal  is  at  first  marked  by  the  specimen  developing 
considerable  stretch  at  the  elastic  limit  without  increase  of  stress. 

After  annealing  at  980°  Fahr.  the  jog  was  more  pronounced ;  now 
the  metal,  soon  after  passing  the  elastic  limit,  stretched  under  dimin- 
ished loads. 

This  behavior  continued  until  annealing  at  1768o  Fahr.,  when  the  jog 
disappeared,  but  the  elastic  limit  by  this  annealing  temperature  was 
brought  very  low,  and  the  total  elongation  was  greater  than  displayed 
by  the  other  specimens  at  that  point  of  the  curve  where  the  jog  had 
occurred. 

The  elastic  limit,  it  appears,  was  lowered  by  annealing  at  a  more 
rapid  rate  than  the  tensile  strength. 

The  specimen  heated  bright  cherry  red  and  suddenly  cooled  by  quench- 
ing in  brine  showed  higher  tensile  strength  than  the  corresponding 
specimen  which  was  cooled  from  the  same  heat  in  oil,  and  the  elongation 
under  stresses  between  the  elastic  limit  and  tensile  strength  were  much 
less  in  the  former  than  the  latter  specimen. 
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Eighteen  Tension  Specimens  taken  from  Shaft. 


K. 


K-p 


TZ ; — 

A        


y[ 


^ 


T 

± 


ITo.  4638. 

Marks,  0.  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  leirgth,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  wiuare 
incn. 

Elongation. 

Set. 

Poftnd$. 
500 

2.600 
6,000 
7,500 
10,000 
12,500 
15,000 
17,600 
20,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,600 
26,000 
26,500 
27,000 
27,500 
28,000 
28.500 
29,000 
29,500 
30,000 
31.000 
32.000 
33,000 
83,780 
0 

Powuf9. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
51.000 
52.000 
5J,000 
54.000 
55.000 
50.000 
57.000 

58,«oy 

50,000 
60,0  0 
62,000 
64.000 
66,000 
67,560 
0 

Inch, 

0. 

.0007 
.0016 
.0026 
.0034 
.0044 
.0053 
.0062 
.0072 
.0081 
.0084 
.0087 
.0089 
.0094 
,0007 
.0104 
.0110 
.0119 
.0139 
.0162 
.0194 
.0233 
.0296 
.0380 
.0530 
.09 
.15 
.25 

Inch. 
0. 
0. 

Initial  load. 

.0002 

.0002 

.0002 

Elaaticlimlt    (Approximate.) 

Tennlle  strength. 
=  13.6  per  cent. 

.0006 

•.•••••••• 

.0063 

.0411 

.68 

Elongation  of  inch  sections:  ".11,  ".30»,  'Ml,  ".09,  ".07. 
Diameter  at  fracture,  ".65.    Area,  .332  fiquare  inch. 
Contraction  of  area,  33.6  per  cent. 
Fractured  1".8  from  neck.    Appearance,  fibrous. 
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No.  4C39. 

Marks,  0  E. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  6".* 


Applied  loads. 


Total. 


Poundi. 

500 

2,500 

6,000 

10.000 

15.000 

20,000 

22,500 

23,000 

23,500 

24,000 

24,500 

25,000 

25,500 

ae,ooo 

20,500 

27,000 

27,600 

28,000 

28,500 

20,000 

20,500 

30,000 

5,000 

29,500 

30,000 

30,500 

31,000 

81,500 

82,000 

2.500 

6,000 

7,500 

10,000 

12.500 

15,000 

17,500 

20.000 

22,  .VX) 

25,000 

22.500 

20.000 

17,500 

15,000 

12,500 

10,000 

7,600 

6,000 

2,500 

32,500 

83,000 

88,500 

33,  MO 

0. 


Per  Maarv 
inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30.000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53.000 
54.000 
55.000 
56.000 
57.000 
68.000 
69,000 
60,000 
10,000 
60,000 
60,000 
61,000 
62.000 
63.000 
64,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 

2r>,  000 

40, 000 
45, 00<» 
50.000 
45,000 
40,000 
35,000 
30.000 
25.000 
20,  (KM) 
16,000 
10,000 

6,000 
65,000 
66,000 
67,000 
67,320 

0. 


In  gauged  length. 


Elongation. 


Inch. 

0. 

.0007 
.0014 
.0034 
.0052 
.0071 
.0082 
.00H4 
.0086 
.0089 
.0003 
.0095 
.0100 
.0104 
.0108 
.0111 
.0118 
.0125 
.0131 
.0145 
.0170 
.0218 


.0218 

.0222 

.02!M 

.0550 

.0850 

.1143 

.1017 

.1026 

.1037 

.1047 

.1055 

.1067 

.1077 

.1088 

.1099 

.1110 

.  1102 

.1002 

.1083 

.1072 

.1061 

.1052 

.1042 

.1031 

.1020 

.1235 

.18 

.24 

.28 

.48 


Set. 


Ineh. 

0. 

0. 


0. 


.0001 
.0001 


'.0005 


.0019. 


.0109 


1009 


1010 


Bemarka. 


Initial  load. 


fdaatio  limit  (approximate). 


Rested  under  this  load  fourteen  hours. 


Tensilf  strength. 
=9.6  per  cent. 


Elongation  of  inch  sections:  ''.04,  ".05,  ".06,  ".07,  ".26». 
Diameter  at  fracture,  *\Q5.    Area,  .332  square  inch. 
Contraction  of  area,  33.6  per  cent. 
Fractured  ".8  from  neck.    Appearance  fibrous. 
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Two  specimens,  Fos.  4640  and  4641,  heated  in  oil  bath  to  200o  Fahr., 
kept  at  this  temperature  two  hours,  then  cooled  to  70°  Fahr.  and  tested. 

]sro.  4640. 

Marks,  0  B. 

Diameter,  ".798. 

Sectional  area,  .50  per  square  inch. 

Gauged  length,  5". 

Annealed  at  200°  Fahr. 


Applied  loads. 

In  gauged  length. 

• 

Kemarkft. 

Total. 

Per  so  uare 
ixicii. 

Elongation. 

Sot. 

Pounds, 
500 
2,500 
5,000 
7,500 
10,000 
12,600 
15,000 
17,500 
20,000 
22,600 
23,000 
23,500 
24,000 
24,500 
2.'>,000 
25,500 
26,000 
26,500 
27,000 
27.500 
28;  000 
28,600 
29,000 
29,500 
30,000 
30,500 
31,000 
31,500 
32.000 
0. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
.     66,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64,000 
0. 

Ineh. 

0. 

.0008 
.0017 
.0027 
.0036 
.0045 
.0053 
.0062 
.0070 
.0080 
.0063 
.0087 
.0092 
.0102 
.0111 
.0127 
.0153 
.0193 
.0241 
.0^25 
.0305 
.0576 
.0720 
.0989 
.1255 
.14 
.19 
.27 
.40 
.66 

0. 
0. 

Initial  load. 
ElflHtic  limit. 

0. 

6. 
.0002 

.0019 

• 

Tensile  Htrengtb. 
=13. 0  per  cent. 

.0218 

.1126 

* 

Elongation  of  inch  sections:  ".09,  "31*,  ''.09,  ".09,  ".07. 
Diameter  of  fracture,  ".65.    Area  .332  square  inch. 
Goutraction  of  area,  33.6  per  cent. 
Fractured  1".7  from  neck.    Appeaiance,  fibrous, 

p.  Ex,  43 32 
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No.  4641. 

Marks,  0  E. 

Diameter,  ".798. 

Sectioual  area,  .50  square  iDcli. 

Ganged  length,  6". 

Annealed  at  200o  Fahr. 


Applied  loadn. 

In  ganged  length. 

Kemarks. 

Total. 

Per  aanare 
incii. 

Elongation. 

• 

If^h. 

0. 
.0009 
.0018 
.0037 
.0046 
.0056 
.0063 
.0071 
.0074 
.0077 
.0079 
.0082 
.0»84 
.0086 
.0090 
.0094 
.0100 
.  0107 
.0117 
.0130 
.0164 
.0199 
.0227 
.0293 
.0307 
.0512 
.0714 
.0865 
.1200 
.14 
.19 
.24 
.33 

Bet. 

Pound*. 
600 
2.500 
5,000 
10,000 
12,500 
15,000 
17,500 
20,000 
21.000 
21,500 
22,  COO 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26.500 
27,000 
27,500 
28,000 
28,500 
29,000 
29.500 
30,000 
30,500 
31,000 
31,500 
32.000 
82,500 
33,000 
33,200 
0. 

Poundt. 
1.000 
5.000 
10,000 
20,000 
25,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
51, 000 
52, 000 
53.000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60.0J0 
61,000 
62,000 
63.000 
64.  (!00 
6.S,000 
60.000 
66,400 
0. 

Inch. 

0. 
0. 

Initial  load. 

Klaatic  limit  (a]ipmTiniat«). 

Tensile  strength. 
==  15.6  per  cent. 

.0002 
.0002 
.0001 

.0002 

.0009 

.0098 

.0597 

.78 

Elongation  of  inch  sections:  ".08,  ".14,  ".35»,".13,  ".08. 
Diameter  at  fracture,  ".64.    Area,  .322  square  inch. 
Contra<;tion  of  area,  35.0  per  cent. 
Fractured  3"  from  neck.    Api)earance,  fibrous. 
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No8.  4642  and  4643  annealed  two  hours  at  200^  Fahr.  and  one  and 
one-balf  hoars  at  300o  Fahr. 

ISO.  4642. 

Marks,  C  E. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
.  Ganged  length,  5". 
Annealed  at  300o  Fahr. 


Applied  lends. 

In  ganged  length. 

• 

Bemarks. 

Total. 

Per  saiiare 
inch. 

Elongation. 

Set. 

Pounds. 
600 
2.500 
6,000 
7,600 
10,000 
12,500 
16.000 
7,600 
19,000 
20,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26,000 
26,600 
27,000 
27,500 
28,000 
28,500 
29,000 
29,  SOU 
30,000 
30,500 
31.000 
31,500 
82,000 
32.050 
0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
88,000 
40,000 
46,000 
46,000 
47,Q00 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
64,100 
0 

Ineh. 

0. 

.0007 
.0016 
.0025 
.0033 
.0042 
.0062 
.0062 
.0068 
.0070 
.0080 
.0081 
.0083 
.0085 
.0088 
.0093 
.0102 
.0133 
.0216 
.0270 
.0387 
.0469 
.0663 
.0848 
.1060 
.1400 
.16 
.21 
.27 
.34 

Ineh. 
0. 
0. 

InitUl  load. 
Elastiollnlt. 

Tennile  iitrcn^li. 
—13.4  per  cent. 

.0001 

.0001 

.0001 
.0001 

.0005 

.0283 

.1274 

.67 

Elongation  of  inch  sections:  '^30,»  'M3,  'MO,  ".08,  ".06. 
Diameter  at  fracture,  ".64.    Area,  .322  square  inch. 
Contraction  of  area,  35.6  per  cent. 
Fractured  1"  from  the  neck.    Appearance,  fibrous* 
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No.  4C43. 

Marks,  0  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Oanged  length,  5''. 

Annealed  at  300^  Fahr. 


Applied  loads. 

In  KSMgtd.  length. 

• 

Total. 

Per  square 
inon. 

Elongation. 

Sot. 

Remarks. 

Potmdf. 

SOU 
2,500 
6,000 
7,500 
10,000 
12,500 
16,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,50(^ 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
31.000 
31,500 
32,000 
32,500 
32,940 
0. 

Poundi. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
30.000 
86.000 
40,000 
41,000 
42,000 
48,000 
44,000 
46.000 
62,000 
63,000 
64,000 
66,000 
56,000 
57.000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
65,880 
0. 

Jnek. 

0. 

.0006 
.0017 
.0027 
.0036 
.0044 
.0063 
.0061 
.0071 
.0073 
.0075 
.0077 
.0078 
.0081 
.0103 
.0114 
.0190 
.0243 
.0322 
.0419 
.0542 
.0753 
.0832 
.1200 
.1510 
.19 
.23 
.81 

0. 
0. 

Initial  load. 

TensQe  strength. 
=14.2  per  cent. 

.0001 

.0001 

.0002 

0. 

.0189 

.0812 

«•••••••««•• 

.71 

••••■•••••«• 

Elongation  of  inch  sections:  ".07,  ".10,  ".10,  ".20*,  ".24*, 
Diameter  at  fractore,  ".63;  area,  .312  square  inch. 
Contraction  of  area,  37.6  per  cent. 
Fractured  1"«24  from  neck.    Appearance,  fibrons. 
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No.  4644. 

Marks,  C  E. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6". 

Annealed  at  400o  Fahr.,  one  hour. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inob. 

Elongstion. 

Set. 

Poundt. 
500 
2,500 
5,0<JO 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,600 
30,000 
30,500 
31,000 
31,500 
82,000 
32,500 
32,520 
0. 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51.(00 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
68,000 
60,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
65,040 
0. 

Inch. 

0. 

.0007 
.0017 
.0096 
.0034 
.0043 
.0052 
.0062 
.0071 
.0072 
.0074 
.0076 
.0078 
.0060 
.0083 
.0085 
.0087 
.0089 
.0003 
.0097 
.0102 
.0114 
.0238 
.0300 
.0370 
.0526 
.0678 
.0893 
.1122 
.1350 
.1770 
.21 
.28 
.41 

Inch. 
0. 
0. 

Initial  load. 

0. 

.0001 

.0001 

.0002 

■ 

Elaaiio  limit. 

.0004 

.0199 

.1005 

Tensile  strength. 
=  14.4  per  cent. 

.72 

Elongation  of  inch  sections:  ".08,  ".15,  ".29*,  ".10.  ".10. 
Diameter  at  fracture,  ".G4.    Area,  .322  square  incn. 
Contraction  of  area,  35.6  per  cent. 
Fractured  1".7  from  neck.    Appearance^  fibrous. 
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No.  4646. 

Marks,  0  R. 

Diameter,  ".798. 

Sectional  area,  .50  sqnare  inch. 

Expansion,  ".0202  in  6  inches. 

Estimated  annealing  temperature,  567^  Fahr. 

Ganged  length,  6". 


Applied  loadi. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sa  oare 
incn. 

Elongation. 

Set. 

Poundt. 

500 
2,600 
6,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
20,500 
80,000 
30,500 
81,000 
81,500 
81,970 
0. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
36,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54,000 
55,000 
56,000 
67,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
63,940 
0. 

Ineh. 

0. 

.0006 
.0017 
.0026 
.0034 
.0045 
.0053 
.0063 
.0072 
.0074 
.0076 
.0078 
.0080 
.0082 
.0084 
.0087 
.0089 
.0092 
.0097 
.0112 
.0240 
.0326 
.0400 
.0561 
.0720 
.0910 
.1120 
.1350 
.1605 
.19 
.26 
.82 

Ineh. 

0. 

0. 

Initial  load. 

i 

ElasticUmit. 

Tensile  strength. 
15  per  cent. 

.0002 

.0002 

.0008 

.1697 

.75 

Elongation  of  inch  sections:  ".08,  ".12,  ".32*,  ".14,  ".09. 
Diameter  at  fracture,  ".63.    Area,  .312  square  inch. 
Contraction  of  area,  37.6  per  cent. 
Fractured  2".6  from  neck.    Appearance,  fibrous. 
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COLD  ROLLED  IRON  SHAFT. 

No.  4646. 

Marks,  C  B. 

Diameter  ".798. 

Sectional  area,  .50  square  inch. 

Expansion  ".0412  in  6  inclies. 

Estimated  annealing  temperature  1095<^  Fahr. 

Gauged  length,  5". 
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Applied  loads. 

1)1  ganged  length. 

Remarks. 

Total. 

Per  square 
Inob. 

Elongation. 

Set. 

Pinmdi. 

500 

2,500 

6.000 

7,600 

10.000 

12.500 

15,000 

17,500 

18,000 

18,500 

19,000 

19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
20,790 
0. 

Pmmdt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35.000 
86.000 
87,000 

38,000| 

89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46;  000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
53.580 
0. 

Inchtt. 
0. 

.0008 
.0018 
.0026 
.0035 
.0044 

.oor>4 

.0064 

.0066 

.0069 

.0072 

.0130 

.0280 

.0675 

.0700 

.0850 

.1025 

.1200 

.1405 

.1610 

.19 

.22 

.26 

.80 

.26 

.44 

.58 

Inch, 

0. 

0. 

Initial  load. 

Elastic  limit. 

.0001 

i 

1 

Tensile  strengtii. 
—22. 8  per  cent. 

1.14 

Elongation  of  inch  sections:  ".21,  ".43*,  ".22,  ".17,  ".11. 
Diameter  at  fracture,  ".60;  area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1".4  from  the  neck.    Appearance,  fibrous. 
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COLD  ROLLED   IRON  SHAFT. 


No.  4647. 

Marks,  C  R. 

Diameter,  ".7^8. 

Sectional  area,  .50  square  inch. 

Expansion,  ''.0306  in  6  inches. 

Estimated  annealing  temperature,  830^  Fahr. 

Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

• 

Total. 

Per  aqnare 
inch. 

Elongation. 

Set, 

Inch. 
0. 

Remarka. 

Pounda. 
500 
2,600 
5,000 
7.500 
10,000 
12,500 
15,000 
17,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
2.'),  500 
20.000 
20.500 
27.000 
27,500 
28.000 
28.500 
29,000 
20.500 
20.090 
0. 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
38.000 
39,000 
40,000 
41,000 
42.000 
43.  COO 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
62,000 
63,000 
54.000 
55,000 
56,000 
57,000 
68,000 
59,000 
69,380 
0. 

Ineh, 

0. 

.0008 
.0017 
.0026 
.0035 
.0044 
.0063 
.0063 
.0067 
.0070 
.0072 
.0074 
.0076 
.0078 
.0082 
.0085 
.0007 
.0231 
.0313 
.0445 
.0610 
.0712 
.0944 
.1149 
.1400 
.1054 
.19 
.24 
.29 
.40 

IniUal  load. 

.0001 

.0001 

.0002 

Elastic  limit  (apprcndmate). 

.0006 

.0520 

.1537 

Tennile  strongth. 
=14.0  iier  cent. 

.73 

Elongation  of  inch  sections,  ".07,  ".18,  ".33»,  ".00,  ".06. 
Diaaicter  at  fracture,  ".61.    Area,  .292  square  inch. 
Contraction  of  area,  41.6  per  cent. 
Fractured  2".5  from  neck.    Appearance^  fibrous. 


COLD   ROLLED   IRON   SHAFT. 


Fo.  4648. 
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Marks,  G  B. 

Diameter,  ".798. 

Sectional  area.  .50  square  inch. 

fSxpansion,  ".0320  in  6  inches. 

Estimated  annealing  temperature,  866^  Fahr. 

Ganged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  aouare 
incn. 

Elongation. 

Set. 

Pound*. 

500 

2,500 

5,000 

7,500 

10,000 

12.500 

15,000 

17,500 

20.000 

20,500 

21,000 

21,500 
22.000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 

0 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 

42, 000 1 

43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
53.000 
&4,000 
55,000 
56,000 
0 

Inch. 

0. 

.0006 
.0015 
.0024 
.0033 
.0043 
.0052 
.0062 
.0072 
.0074 
.-0081 
.0159 
.0340 
.0519 
.0630 
.0800 
.0976 
.1170 
.1355 
.1600 
.19 
.22 
.26 
.82 
.30 
.56 
.84 

Inch. 
0, 
0. 

Initial  load. 
Elaatio  limit 

■ 

Tensile  strengtli. 
—  16.8  per  cent. 

0. 

0. 

.0536 

Elongation  of  inch  sections:  ''.09,  ".11,  ".12,  ".16,  '^'.ST*, 
Diameter  at  fractnre,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1"  irom  neck.    Appearance,  fibrous. 
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COLD  ROLLED   IRON   SHAFT. 


»0.  4649. 


Marks,  0  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0366  in  6  inches. 

Estimated  annealing  temperatore,  980^  Fahr. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Semarks. 

Total. 

Per  Banive 
inon. 

Elongation. 

Set. 

Pound*. 

500 

2,500 

5,000 

7,600 

10,000 

12,600 

16,000 

16.500 

16,000 

16,500 

17.000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
26,000 
25.600 
26,000 
26,600 
27,000 
27,600 
27,700 
0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
82.000 
83,000 
34,000 
36,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 

42,000^ 

41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49.000 
50,000 
61,000 
62.000 
63,000 
54,000 
65,000 
65.400 
0 

In*h, 

0. 

.0006 
.0016 
.0024 
.0033 
.0043 
.0052 
.0064 
.0056 
.0058 
.0060 
.0062 
.0064 
.0066 
.0069 
.0071 
.0073 
.0077 
.0081 

.ono 

.0169 

.0402 

.0650 

.0680 

.0830 

.1000 

.1190 

.1400 

.1625 

.1906 

.24 

.28 

.32 

.39 

.51 

.69 

.96 

Inch. 

0. 

0. 

TniHal  load. 

Elastic  limit. 
LoadfeU. 

Tennlle  fttrength. 
=  19.2  per  cent. 

.0001 

.0001 

.0008 

Elongation  of  inch  sections:  'MO,  ".16,  ".16,  ".36*,  ".19. 
Diameter  at  fracture,  ".61.    Area,  .292  square  inch. 
Oontraction  of  area,  41.6  per  cent. 
Fractured  1".4  from  neck.    Appearance^  fibrous. 


COLD   ROLLED   IRON   SHAFT. 


No.  4660. 


607 


Marks,  G  B. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 

Expansion,  ".0412  in  6  inches. 

Es^mated  annealing  temperature,  1095^  Fahr. 

Gauged  length,  b". 


Applied  loads. 

In  flanged  length. 

Bemarka. 

Total. 

Per  aqaare 
Inon. 

Elongation. 

Set. 

Found*. 
500 
2,500 
5.U00 
7,500 
10,000 
12,500 
15,000 
16,000 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,620 
0 

POttfMb. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
32,000 
84,000 
35,000 
86,000 
87.000 
88,000 
39,000 
38.000 
39,000 
40.000 
41,000 
42.000 
43,000 
'     44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
53,240 
0 

0. 

.0007 
.0017 
.0026 
.0034 
.0043 
.0054 
.0058 
.0062 
.0064 
.0066 
.0071 
.0074 
.0080 
.0415 
.0498 
.0567 
.0770 
.0905 
.1094 
.1270 
.1516 
.16 
.20 
.23 
.28 
.30 
.34 
.48 
.68 

Inch. 
0. 
0. 

Initial  load.                       ^ 

Elastic  limit. 
LoadfeU. 

Tensile  strength. 
—  22.0  per  cent. 

.0001 

.0002 

.0003 

.0490 

.1420 

1.10 

Elongation  of  inch  sections:  ".14,  ".17,  ".16,  ".28,  ".35», 
Diameter  at  Jfracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1".3  from  neck.    Api>earance,  fibrous. 
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COLD    ROLLED   IRON    SHAFT. 


Fo.  4651. 

Marks,  C  R. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0420  in  6  inches. 

Estimated  annealing  temperature,  lllS^  Pahr. 

Gauged  length,  5". 


Applied  loftds. 

In  gauged  length. 

Remarks. 

Total. 

Per  SQuare 
inon. 

Elongation. 

Set. 

Poundt. 

500 

2,500 

5,000 

7,500 

10.000 

12,500 

15,000 

15,500 

16.000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,200 

18,000 

18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24.000 
24,500 
25;  000 
25,320 
0 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32.000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
38,400 

36, 000 1 

37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
5(1,000 
50,640 
0 

Inehet. 
0. 
.0008 

•    .0017 
.0027 
.0037 
.0046 
.0057 
.0058 
.0060 
.0062 
.0065 
.0067 
.0070 
.0074 
.0077 

Jneh. 
0. 
0. 

• 
Initial  load. 

Elaatio  limit. 
Load  fell. 

• 

• 

Tenaile  strength. 
=  21.6  per  c«tnt. 

• 

.0001 

.0008 



.0004 

.0180 

.0247 

.0505 

.0666 

.0850 

.1017 

.1120 

.1212 

.14 

.19 

.23 

.26 

.32 

.0932 

.38 

.46 
.61 

1.08 

Elongation  of  inch  sections:  ".11,  ".15,  ".18,  ".40*,  ".24. 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1".5  from  neck.    Appearance,  fibrous. 


COLD   ROLLED   IRON   SHAFT. 
No.  4653. 
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Marks,  C  E. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0605  in  6  inches. 
Estimated  temperature,  l,576o  Fahr. 

Annealed  at  1,050^  Fahr.  four  hours,  then  cooled,  and  afterwards 
annealed  at  the  estimated  temperature  of  1,575^  Fahr. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  8<i  lutre 
incu. 

Elongation. 

Set. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,400 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
500 
*ie0,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.420 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
36, 800 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
1,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
50,840 
0 

Ifiches. 
0. 

.0007 
.0017 
.0025 
.0035 
.0045 
.0056 
.0050 
.0061 
.0063 
.0066 
.0068 
.0072 

Inch. 
0. 
0. 

Initial  loud. 

EUMticlimit;  load  fc!L 
Rested  under  this  load  1  hour. 

Tensile  strength. 
==^22.2  per  cent. 

.0001 

.0004 

.0006 

.0114 
.0161 
.  0330 
.0530 
.0750 
.0005 
.1080 

.0095 

.1104 

.1435 

.17 

.19 

.21 

.26 

.31 

.36 

.43 

.53 

1.11 

Elongation  of  inch  sections  j  ".12,  "-15,"  .46*,  ".24,  ".14. 
Diameter  at  fracjture,  ".59.    Area,  .273  square  inch. 
Contraction  of  area,  46.4  per  cent. 
Fractured  2",84  from  neck.    Appearance,  iibrous. 
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COLD    ROLLED    IKON    SHAFT. 
No.  4G53. 


Marks,  G  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Heated  briglit  cherry  red  and  cooled  in  the  open  air. 

Expansion,  ".103  in  9".05. 

Estimated  temperature,  l,7C8o  Fahr, 

Oauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Poundt. 
500 
2,500 
5,000 
7,500 
10,000 
10,500 
11,000 
11,500 
12,000 
12,500 
13,000 
13,500 
14,000 
14,600 
15.000 
15.500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19.000 
19,  MO 
20,000 
20,500 
21.000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24.470 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
31,000 
32,000 
83,000 
84,000 
35,000 
86,000 
87,000 
38,600 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,940 
0 

Inchtt. 

0. 

.0008 
.0018 
.0020 
.0062 
.0057 
.0062 
.0077 
.0162 
.0296 
.0365 
.05(19 
.0590 
.0703 
.0845 
.0036 
.1075 
.1245 
.1389 
.1591 
.1729 
.1965 
.21 
.26 
.27 
.81 
.33 
.36 
.42 
.43 
.52 
.62 
.80 

1.16 

1.40 

Inch. 
0. 
0. 

.0001 
.0003 
.0016 

Initial  load. 

EiMtio  limit  below  20,000  pounds. 

.0253 

.0784 

.1520 

TensUo  strenetlu 
=28.0  per  cem. 

Elongation  of  inch  sections:  ".21,  ".32,  ".46»,  ".22,  ".20. 
Diameter  at  fracture,  ".00.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  2".8  from  neck.    Ax)pearance,  fibrous. 


COLD   ROLLED    IRON   SHAFT. 


No.  4656. 
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Marks,  G  K. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Heated  bright  cherry  red  and  quenched  in  brine. 

Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

• 

Bemarlu. 

Total. 

Peraqaare 
incn. 

Elongation. 

Set 

Pounds. 
600 
2,500 
6,000 
7,500 
10,000 
10,500 
11,000 
11,500 
12.0U0 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,000 
26,000 
26,500 
26,500 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
31,000 
32.000 
33,000 
34.000 
35,000 
36^000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
53,000 
63,180 
0 

Jnehes. 
0. 

.0008 
.0024 
.0043 
.0064 
.0068 
.0072 
.0078 
.0086 
.0004 
.0108 
.0114 
.0133 
.0155 
.0180 
.0220 
.0275 
.0360 
.0415 
.0541 
.0620 
.0765 
.0885 
.0005 
.1171 
.18 
.14 
.16 
.20 
.22 
.26 
.26+ 
.33 

•^+ 
.42 

.48 

.50 

.78 

.01 

1.08 

Inch. 
0. 
0. 

Initial  load. 

Tensile  strength. 
=  21. 6  per  cent. 

.0014 
.0026 

.0047 

.0121 

« 

.0460 

.1087 

Elongation  of  inch  sections:  ".12,  'M6,  ''20,  ".42»,  'M8. 
Diameter  at  fracture,  ''.63.    Area,  .312  square  inch. 
Contraction  of  area,  37.6  per  cent. 

Fractured  1".9  from  neck.    Appearance,  fibrous;  trace  of  granula- 
tion. 
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COLD   ROLLED   IRON  SHAFT. 


Ko.  4057. 

Marks,  C  R. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Heated  bright  cherry  red  and  quenched  in  oiL 

Gauged  length,  5''. 


Applied  loadA. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

500 
2,500 
6,000 
7,600 
10,000 
10,600 
11,000 
11,600 
12,000 
12,500 
18,000 
13,500 
14,000 
14,600 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23.000 
23.500 
24,000 
24,500 
25,000 
25,500 
25,710 
0 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36.000 
37,000 
38,000 
30.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
61,420 

0     • 

Jnehts. 
0. 

.0008 
.0020 
.0035 
.0055 
.0060 
.0065 
.0074 
.0089 
.0105 
.0159 
.0230 
.0315 
.0409 
.0463 
.0583 
.0620 
.0667 
.1002 
.1034 
.1214 
.1389 
.1559 
.  1590 
.2024 
.22 
.25 
.28 
.31 
.82 
.40 
.43 
.61 
.59 
.70 
.97 

Inch. 

0. 
.0001 
.0004 
.0008 
.0018 

Initial  load. 

Teniiile  atrftngtb. 
=  25.8  per  cent. 

.0057 

.0404 

.0984 

.1946 

1.29 

Elongation  of  inch  sections:  ".24,  ".44»,  ".18,  ".21,  ".22, 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1".34  from  neck,    Appear^nce^  iibroufiu 


COLD   ROLLED    IRON   SHAFT. 
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TENSILE  TESTS  OP  SPECIMENS  BELONGING  TO  THE 
SECOND  SERIES  OP  TEMPERATURE  TEST  BARS. 


615 


r 


STEEL   BARS ^TEMPERATURE   TESTS. 


5.17 


Ko.  4568. 

Steel  Bar. 

Mark,  12. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  leugth,  6". 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

13,750 

15,000 

15,250 

15,500 

15,750 

16,000 

10,250 

16,500 

10,750 

17,000 

17,250 

17,500 

17,750 

18,000 

18,250 

18,500 
18  750 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22, 5()0 
23,500 
25.000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
31,000 
31,500 
82,000 
32,500 
32,870 
0 


Per  square 
inch. 


Patmdt. 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 

73, 000  f 

74,000 

75,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

94,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

120,000 

122,000 

124,000 

126,000 

128,000 

130,000 

131,480 

0 


In  ganged  length. 


JKlongation. 


Inch. 

0. 
.0007 

.  .0017 
.0027 
.0037 
.0040 
.0060 
.0068 
.0079 
.0089 
.0100 
.0110 
.0121 
.0122 
.0124 
.0127 
.0120 
.0132 
.0134 
.0137 
.0139 
.0141 
.0143 
.0146 
.0150 
.0157 
.0300 
.0401 
.0438 
.0462 
.0538 
.0610 
.0670 
.0737 
.0804 
.0891 
.0966 
.115 
.135 
.145 
.160 
.170 
.185 
.205 
.220 
.230 
.245 
.26 
.28 
.30 
.33 
.88 
.43 
.53 
.71 
.88 


Set. 


Inch. 

0. 

0. 


.0 


.0 


.0001 


.0001 


.0001 


.0001 


Remarks. 


Inldal  load. 


.0001 


.0410 


Elastic  limit. 


Tensile  strength. 
=14.7  per  cent. 


Elongation  of  inch  sections:  ".11,  ".14,  ".15,  ".25»,  ".12;  ".11. 
Diameter  at  fracture,  ".47.    Area,  .174  square  inch. 
Contraction  of  area,  30.4  per  cent. 
Fractured  3"  from  neck.    Appearance,  fine  granular,  dull  center. 
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STEEL  BARS — ^TEMPERATURE  TESTS. 


No.  45G9. 

Steel  Bar. 

Mark,  15. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 

In  ganged  length. 

1 
BMnarks. 

Total. 

Per  sqaare 
incn. 

Elongation. 

Set. 

Poundt. 
2^) 
1,250 
2,500 
6,000 
7.600 
8,750 
10,000 
11,250 
12,500 
13,750 
15,000 
16,250 
17,000 
17.250 
17,600 
17,750 
18,000 
18,250 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
83,500 
33,860 
0 

PaundM. 

1,000 

6,000 

10,000 

20,000 

80,000 

85,000 

40,000 

45,000 

60,000 

65,000 

60,000 

65,000 

68,000 

60,000 

70,000 

71.000 

72,000 

78,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

02,000 

94,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

124,000 

128,000 

132,000 

134,000 

135,440 

0 

Jneh. 

0. 
.0008 
.0018 
.0030 
.0059 
.0060  . 
.0081 
.0090 
.0102 
.0113 
.0124 
.0134 
.0143 
.0149 
.0172 
.0338 
.0360 
.0371 
.0410 
.0455 
.0517 
.0585 
.0652 
.0688 
.0755 
.0822 
.0898 
.0955 
.1025 
.1100 
.13 
.15 
.17 
.19 
.21 
.24 
.28 
.32 
.41 
.50 
.61 
.70 

Inch. 
0. 
0. 

Initialload* 
Elastic  limit. 

TenBilc  utTenpth. 
=  11.7  per  cent. 

0. 

0. 

0. 

.0001 
.0001 

.0028 

.0378 

•*••«•«••••■ 

Elongation  of  inch  sections:  ".08,  ".10,  ".19*,  ".U,  ".10,  ".09. 
Diameter  at  fracture,  ".48.   Area,  .181  square  inch. 
Contraction  of  area,  27.6  per  cent. 

Fractured  at  the  middle  of  stem.    Apx)earance,  fine  granular,  dull 
center. 


STEEL   BARS — TEMPERATURE  TEST. 


No.  4570. 


619 


Steel  Bar. 

Mark,  18. 

Diameter,  '^504. 

Sectional  area,  .25  square  incli. 

Gauged  length,  6^'. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sqnare 
inoli. 

KlongaUon. 

Set. 

Poundi. 

250 

1.280 

2,500 

6,000 

7,500 

10.000 

11,250 

12,500 

13,750 

15,000 

15,500 

16,000 

16,250 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
20,000 
80.000 
31.000 
82,000 
32,920 

PmtndM. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
65,000 
60,000 
62,000 

04,000f 

65,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78.000 

80,000 

64.000 

88,000 

02.000 

96,000 

100,000 

104,0(10 

108,000 

112, 200 

116,000 

120,000 

124,000 

128,000 

131,080 

0 

Inch. 

0. 
.0008 
.0018 
.0036 
.0056 
.0076 
.0088 
.0098 
.0109 
.0121 
.0127 
.0182 
.0340 
.0396 
.0433 
.0465 
.0508 
.0578 
.0617 
.0654 
.  0716 
.0765 
.06 
.09 
.11 
.14 
.16 
.17 
.19 
.21 
.24 
.26 
.31 
.37 
.57 
.57 

Inch. 
0. 
0. 

Tnltia]  load. 

m 

0. 

.0001 

Elaitiolizi!^. 

.0223 

.0317 

.0531 

Tenaile  ntrongtli. 
—  9.5  per  cent. 

0 

Elongation  of  inch  sections:  'MO,  ".10,  ''.09,  ".10,  ".09,  ".09. 
Diameter  at  fracture,  ".52.    Area,  ".212  square  inch. 
Contraction  of  area,  15.2  per  cent. 

Fractured  1".10  from  neck.    Appearance,  fine  granular,  radiating 
from  center  punch  mark. 
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EHBXFBJUfCE  07  EOTATOIO  SHAFTS. 

The  tests  of  rotating  shafts  for  endurance  under  transverse  stresses 
are  continued  from  previous  years. 

Steel  bars  marked  15,  20,  and  21  "s^ere  from  the  second  lot  of  steel  for 
temperature  tests.  Steel  bars  marked  S  8  were  from  the  eighth  rod  of 
a  lot  of  steel,  specimens  from  seven  rods  having  been  tested  and  in- 
cluded in  Eeport  of  1890. 

The  test  of  cast  iron  bar  No.  30  has  been  completed.  This  remark* 
able  specimen  made  47,283,500  rotations  before  rupture,  and  it  appears 
that  each  rotation  was  accompanied  by  a  decided  permanent  set  in  the 
metal. 

Tension  tests  were  made  from  a  number  of  shafts  to  show  the  relation 
between  the  transverse  stresses  which  ultimately  caused  rupture,  and 
the  tensile  properties  of  the  metal. 

In  order  to  obtain  frurther  data  upon  the  phases  of  deterioration  which 
the  metal  undergoes  when  subjected  to  alternate  repeated  stresses,  the 
rotating  testsof  certain  shafts  were  discontinued  before  ruptur^  occurred^ 
and  from  these  shafts  specimens  were  taken  and  tested  by  tension. 

Inasmuch  as  the  maximum  stresses  are  confined  to  the  exterior  metal 
at  the  middle  of  the  length  of  the  shaft  where  the  loads  were  applied, 
it  was  decided  to  test  annular  specimens  taken  from  this  middle  section 
in  comparison  with  specimens  of  similar  form  taken  from  the  outer  end 
of  the  shaft,  where  the  metal  in  the  latter  case  had  not  been  exposed  to 
excessive  bending  stresses. 

A  comparison  was  m%de  between  annular  and  solid  specimens  from  a 
steel  bar  1''  diameter,  which  indicated  that  nearly  the  same  strength 
was  shown  by  the  two  types  of  specimens.  The  result  of  these  two 
tests  precede  the  regulai*  tests  of  the  endurance  series. 

In  the  annular  specimens  from  the  middle  of  the  endurance  shafts  it 
was  of  course  intended  to  test  only  the  metal  which  had  been  exposed 
to  nearly  or  quite  the  maximum  stresses.  The  specimens  were  conse- 
quently bored  out,  leaving  a  thickness  of  only  one-sixteenth  of  an  inch 
of  metal. 

The  results  were  as  follows : 

Shafts  fbom  Steel,  Bar  No.  8. 


Endoranoe  record. 

Tensile  strength  per  sqoare  inch  of  an- 
nular specimens  firom— 

Bemarlcs. 

Nam- 
ber. 

Fiber 

Atrces  per 

square 

iiiGh. 

Number  of 
rotations. 

Middle  of 
shaft. 

Bndof 

shaft. 

Gain  or  loss  of  mid- 
dle specimen. 

Gain. 

Loss. 

130 
131 

Pound*. 

(  30,000  > 

<    aud    > 

(  40, 000  ) 

40.000 

173,400 
100,000 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

(  Endurance  shaft  nip- 
\     tured. 

67.  070 

64,^0 
61,000 
00,770 
61,120 

2.830 

6,070 

30.860 

3,500 

132  40, 000 

133  ,    40,000 

134  '    40. 000 

87,900     1     67.070 

60,0<H) 
124,000 

91,630 
04,620 

1 

1 
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ENDURANCE  OF  ROTATING  SHAFTS. 


Cold  Eolled  Iron  Shafts. 


Endurance  record. 

Tensile  strength  per  sqoare  inch  of  an- 
nular specimens  from — 

Itomarks. 

Nnm- 
bor. 

137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 

Fiber 
Htresa  per  Nnmber  of 

Middle  of 
shaft. 

End  of 
shaft. 

Gain  or  loss  of  mid- 
dle specimen. 

square 
inch. 

ruukuuuB. 

Gain. 

Loss. 

Pound*. 
40,000 
40,000 
40.000 
45,000 
45,000 
45,000 
45,000 
45,000 
50. 000 
60,000 
50,000 
60,000 

325,300 

250. 000 

150,000 

192,500  I 

116.500  S 

125.000 

80,000 

40.000 

47, 050 

40,000 

20.000 

6,000 

Pound*. 

Pounds. 

Pounds. 

Pounds. 

Endurance  shaft    mp-  , 
tured.                              1 

53,750 
62,610 

73,420 
72,390 

19, 670 
9,780 

[ 

^Endurance  shafts  mp- 
1    tured. 

34.620 
57, 720 
70.540 

09.620 
71,960 
68,640 

35.000 
14,210 

1,900 

56,000 
65.430 
61,000 

66.H50 
68,000 
64,000 

10,850 
2,570 
3,000 

Endurance  shaft    rup- 
tured. 

( 

In  the  case  of  the  st^el  bar  tested  by  repeated  stresses,  40,000 
pounds  per  square  inch  fiber  stress  ultimately  caused  rupture. 

The  annular  tensile  specimens  taken  from  the  other  endurance  shafts 
not  carried  to  rupture  in  the  rotating  tests,  show  the  metal  stronger  in 
each  instance  at  the  middle  over  the  end  specimens. 

In  this  behavior  we  note  a  similarity  in  efifect  to  that  of  other  cold 
working,  in  raising  the  tensile  strength  at  least  for  a  time,  and  it  sug- 
gests the  probability  that  metiil  generally  passes  through  a  stage  of 
increased  tensile  resistance  before  its  final  rupture  under  apparently 
diminished  loads;  or,  stated  in  another  manner,  that  ordinary  hot 
worked  metal  is  not  left  in  its  state  of  greatest  tensile  resistance,  and 
that  while  repeated  alternate  stresses  below  the  ordinarily  accepted 
tensile  strength  eventually  causes  rupture,  the  metal  at  an  intermedi- 
ate stage  passes  through  a  state  of  increased  resistance. 

We  are  not  certain  When  final  rupture  occurs  that  the  parts  first  to 
rupture  are  not  at  the  time  in  a  state  of  maximum  resistance,  and  the 
apparent  loss  in  strength  may  be  due  to  the  accumulation  of  internal 
strains  or  some  other  cause  not  yet  recognized. 

The  cold  rolled  iron  annular  specimens,  with  one  exception,  showed 
lower  strength  at  the  middle  than  the  end  specimens. 

While  the  data  are  insufficient  to  ex])laiii  conclusively  these  results, 
yet  they  are  suggestive,  and  lead  to  the  conjecture  that  as  we  have  in 
the  cold  rolled  iron  the  metal  already  in  a  state  of  increased  resistance, 
approaching  the  maximum,  additional  working  under  repeated  stresses 
would  tend  to  lower  its  apparent  strength. 

The  total  number  of  rotations  necessary  to  cause  rupture  differs 
widely  in  specimens  nominally  of  the  same  grade  of  metal  exposed  to 
similar  conditions  of  loading. 

For  further  investigation  of  these  phenomena  it  is  purposed  to  con- 
tinue the  test  with  annular  specimens  from  shafts  exposed  to  different 
fiber  stresses  and  after  different  periods  of  rotation,  establishing  more 
points  in  the  curve  of  apparent  strength  as  modified  by  total  fiber 
stress  and  repetitions  of  load. 

Also  to  anneal  and  then  test  other  annular  specimens  from  over- 
loaded shafts,  to  determine  the  question  of  permanency  in  the  modified 
strength  of  the  metal.  These  tests,  it  is  believed,  will  ftirnish  data 
upon  the  influence  of  accumulated  internal  strains  in  promoting  rupt- 
ure, and  data  relating  to  the  complete  or  partial  efiacement  of  the 
effects  of  overstraining  at  different  stages  prior  to  complete  rupture. 
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Tensile  tests  of  two  specimens  from  a  steel  bar  V  diameter,  to  show 
comparative  strength  of  a  solid  cylindrical  and  an  annular  specimen. 

No.  4733. 

Solid  Cylindek. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

11,250 

11,500 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

18,000 

18,500 

14,000 

14,500 

15,000 

15,500 

0 


Per  sqaare 
incn. 


Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
0 


In  ganged  length. 


Elongation. 


Inch. 

0. 

.0003 
.0011 
.0021 
.0031 
.0037 
.0043 
.0048 
.0049 
.0110 
.0130 
.0220 
.0860 
.0905 
.0963 
.1080 
.1155 
.1241 
.1840 
.1458 
.17 
.2) 
.26 
.81 
.41 
.6# 

1.07 


Set. 


Jneh. 

0. 

0. 


Kemarki). 


Initial  load. 


0. 


.0001 


Elastic  limit;  load  fell. 


Tensile  strength. 
B  35.7  per  cent. 


Elongation  of  inch  sections,  ".22,  ".34*,  ".51*. 
Diameter  at  fracture,  ".32;  area,  .080  square  inch. 
Contraction  of  area,  68.0  per  cent. 
Fractured  1",4  from  neck.    Appearance^  fine  silky* 
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ENDURANCE   OF   ROTATING   SHAFTS. 


No.  4734. 

Annular  Specimen. 


yi^Ar>A'/f'yy^/i<^/^. 


^:^^/^/^yy^yyr/yy 


k^ 


Sectional  area,  .180  square  inch. 
Gauged  length,  3". 


Applied  loiula. 


In  gauged  length. 


Total. 


180 
900 
1^800 
3,600 
4,500 
5,400 
6,300 
7,200 
7.380 
7,560 
7.740 
7,020 
8,100 
8,280 
8,460 
8,640 
8,820 
9,000 
10,980 


Per  square 


SnT"*  Elongation, 


Potcfub. 
1,000 
5,000 
10,000 
20.000 
25,000 
30,000 
-  35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 


0. 
.0001 
.0003 
.0012 
.0018 
.0023 
.0029 
.0040 
.0138 
.0221 
.0279 
.0520 
.0643 
.0700 
.0748 
.0820 
.0905 
.0995 


Bet. 


Inch. 

0. 


—  0001 

-I'.oooi" 
'".'0605' 


Remarks. 


Initial  load. 


Tensile  strength. 


Appearance  of  fracture,  silky« 
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No.  4734. 

Annular  Specimen, 


Vyj^^^/yy^My/y^/yy. 


^^^yj^yy^y^//y/> 


M4^ 


Sectional  area,  .180  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Tn  gaag«d  length. 

Remarks. 

Total. 

Per  Bonare 
incn. 

Elongation. 

Bet. 

180 
900 
1>800 
3,600 
4,500 
5,400 
6,300 
7,200 
7,380 
7,560 
7,740 
7,920 
8,100 
8,280 
8,460 
8,640 
8,820 
9,000 
10,980 

1,000 
5,000 
10,000 
20,000 
25,000 
30, 000 
-  35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61.000 

Inxih. 
0. 

.0001 
.0003 
.0012 
.0018 
.0023 
.0029 
.0040 
.0138 
.0221 
.0279 
.0520 
.0643 
.0700 
.0748 
.0820 
.0905 
.0095 

/neft. 
0. 

• 

Initial  load. 

• 

Tensile  strength. 

• 
* 

—  .0001 

—  0001 

.0005 

Appearance  of  fracture,  silky« 
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No.  4561. 

Specimen  from  outer  end  of  endurance  sliafb  !N'o.  120. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6''. 


Applied  loftda. 

In  gauged  length. 

Remarks. 

Total. 

Per  Banare 
incii. 

Elongation. 

Set. 

Pottnda. 

250 

1,250 

2,600 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,600 

13,750 

15,000 

16,250 

16,500 

16,750 

17,000 

17,250 

17.500 

17,600 

17,750 
18,000 
18,250 
18,500 
18,750 
19,000 
19,250 
19,500 
19,750 
20.000 
22,500 
25,000 
27,600 
28,750 
80,000 
31,250 
81,810 
0 

Pound», 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
66,000 
67,000 
08,000 
00,000 
70,000 
70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

77.000 

78,000 

79,000 

80,000 

90,000 

100.000 

110,000 

115,000 

120,000 

125,000 

125,240 

0 

Inch. 

0. 

.0005 
.0015 
.0025 
.0035 
.0044 
.0054 
.0063 
.0073 
.0083 
.0083 
.0103 
.0114 
.0125 
.0128 
.0130 
.0131 
.0132 
.0134 
.0659 

.0672 

.0688 

.0708 

.0730 

.0758 

.0800 

.0815 

.0830 

.0851 

.0893 

.12 

.16 

.22 

.25 

.33 

.50 

Inch. 

0. 

0. 

Initlallood. 

K1a4itlo  limit. 

Seoond  application  of  load  after  releaae  and  no 
aetsbo^m. 

Tensile  strength. 
=  9.0  per  cent. 

• 

0. 

0. 
0. 
0. 
0. 
0. 
0. 

.0636 

.0651 

.64 

Elongation  of  incli  sections,  ''.07,  ".07,  ".08,  ".09,  ".12,  ",11*. 
Diameter  at  fracture,  ".53:   Area,  .221  square  inch. 
Contraction  of  area,  11.6  per  cent. 
Fractured  at  neck;  at  punch  mark.    Appearance,  fine  granular. 
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Btbbl. 
Specimen  from  outer  end  of  endurance  shaft  No.  120. 


m:-*' 


M 


10' 


Diameter,  1''. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10^'. 


Applied  load*. 

In  gaai^d  length. 

Semarka. 

Total. 

Per  M  nan 
InciL. 

Elongation. 

Set. 

Pound*. 

786 

8,927 

7.854 

U,781 

15.608 

19,536 

23,462 

27,389 

81, 316 

35,243 

89,170 

43,097 
47,024 

Pound: 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
45.000 
50,000 

65,060 
50,870 

JimA. 

0. 

.0012 
.0029 
.0046 
.0061 
.0079 
.0096 
.0112 
.0130 
.0148 
.0162 
.0162 
.0180 
.0109 

IfUh. 

0. 

Initial  load. 

• 

After  sustaining  load  5  mimitos. 

Fractured  at  root  of  thread.    AppeaxaaM,  fine 

granular. 

.oooi" 

.0001 
.0001 

• 
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Steel. 
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No.  4562. 

Specimen  from  oater  end  of  endoxanoe  shaft  "So.  121* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6'^ 


Applied  loads. 

In  ganged  length. 

Totoi. 

Pertqixare 

Slongation. 

Bet. 

Poundt, 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

U,250 

12,500 

13,750 

15,000 

16,250 

16,500 

16,750 

17,000 

17,250 

17,500 

17.750 

16,750 
17,000 
17,250 
17,600 
17,750 
18,000 
18,250 
18,500 
18.750 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
25.000 
27,500 
28.750 
30,000 
31,250 
82,210 
0 

POttfMlf. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
45,000 
60,000 
65,000 
60,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 

67,000 

68,000 

69,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

100,000 

110,000 

115,000 

120,000 

125,000 

128,640 

0 

IfUh. 

0. 
.0006 

.0018 
.0088 

.0067 
.0066 
.0076 
.0086 
.0098 
.0106 
.0118 
.0128 
.0180 
.0131 
.0133 
.0135 
.0138 
.0141 

.0215 

.0233 

.0349 

.0509 

.0603 

.0620 

.0640 

.0660 

.0001 

.0732 

.0772 

.0813 

.0868 

.0910 

.0070 

.1010 

.1080 

.15 

.10 

.23 

.28 

.36 

Inth, 

6. 

a 

InitifllkMd. 

BlMtloltmll 
LottdinU. 

TenelU  strength, 
s  7.8  per  cent. 

a 

0. 

0. 

a 

0. 

0. 

.0476 

.44 

Elongation  of  inch  sections:  ^'.07,  ''.08,  ''.08,  ".07,  ".07*,  ".07*. 
Diameter  at  fracture,  ".54.    Area,  .229  square  inch. 
Gontraction  of  area,  8.4  per  cent. 

Fractured  1.07  from  the  neck;  at  center  punch  mark.  ^Appearance, 
fine  granular* 
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Steel. 
No.  4568. 


Specimen  from  outer  end  of  endurance  shaft  No.  121. 

Same  form  as  No.  456d. 

Diameter,  1". 

Sectional  area,  .7854  square  inch. 

Oauged  length,  W. 


Applied  load*. 

In  ganged  length. 

Semarka. 

Total. 

• 

Persqaare 
inch. 

Elongation. 

Set. 

Pound9. 

785 

3,027 

7,854 

11,781 

15,708 

10,635 

23,562 

27,480 

81,416 

88,270 

Paundt. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
60,000 

Inch, 

0. 

.0011 
.0030 
.0046 
.0062 
.0080 
.0006 
.0112 
.0131 

Inch. 

0- 
0. 
0. 

Initial  load. 
Teat  diacontlnQad. 

0. 

0. 
0. 

Gold  Rolled  Iron. 

No.  4564. 

Specimen  from  outer  end  of  endurance  shaft  No.  123. 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  nouare 
incn. 

Elongation. 

Set. 

Pounds, 

250 

1,250 

2,500 

3»750 

6,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,000 

12,250 

12.500 

12,750 

18,000 

18,250 

13,500 

13,750 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

16,080 

0. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56.000 
68,000 
60,000 
62,000 
64,000 
66,000 
67,020 
0. 

Inch. 

0. 

.0000 
.0020 
.0030 
.0040 
.0051 
.0062 
.0072 
.0082 
.0083 
.0103 
.0107 
.0110 
.0114 
.0121 
.0128 
.0140 
.0150 
.018 
.026 
.041 
.078 
.148 
.268 

Inch. 
0. 
0. 

Initial  load. 

Tensile  strength. 
=  8.0  per  cent. 

.0001 

.0001 
.0002 
.0002 
.0002 

.0000 

.0030 

.48 

Elongation  of  inch  sections,  ".22*,  ".06,  ".05,  ".05,  ".06,  "04. 
Diameter  at  fracture,  ".45.   Area,  .159  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Fractured  ".55  from  neck.    Appearance,  fine  fibrous. 


ENDURANCE  OP  ROTATINa  SHAFTS. 


Gold  Eolled  Iron. 
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No.  4666. 

Specimen  from  outer  end  of  endurance  shaft  No.  123. 

Same  form  as  Ko.  4563. 

Diameter,  1''. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10''. 


Applied  1oa49. 

In  gaa^ed  length. 

Bamarka. 

Total. 

Per  Milan 
incn. 

Slongation. 

Set. 

PoundM. 

785 

8,927 

7,854 

11,781 

15,708 

19,635 

23,562 

27,489 

81,416 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
86,000 
40,000 

Inch. 

0. 

.0015 
.0032 
.0062 
.0070 
.0090 
.0108 
.0126 
.0143 

Inch. 

0. 

0. 

.0002 
.0002 
.0001 
.0001 
.0001 
.0001 
.0001 

Initial  load. 

* 

• 

Teat  diacontinnod. 

Gold  Rolled  Iron. 

lifo.  4565. 

Specimen  from  outer  end  of  endurance  shaft  No.  124. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6''. 


Applied  loada. 

In  ganged  length. 

Bemarks. 

TotaL 

Peraanare 
incn. 

Elongation. 

Bat. 

Poundt. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

8,760 

10.000 

11,250 

12,500 

12,760 

13,000 

13,250 

13,500 

13,760 

14,000 

14,250 

14,600 

14,760 

15,000 

17,060 

0 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
65,000 
66,000 
57,000 
54,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
68,320 
0 

Inch. 

0. 
.0009 
.0019 
.0029 
.0640 
.0051 
.0068 
<0073 
.0084 
.0098 
.0112 
.0117 
.0122 
.0127 
.0137 
.0141 
.0156 
.0171 
.0203 
.0280 
.0821 

Inch. 

a 

0. 

laitUlload. 

« 

• 

Tanafle  atrengtb. 
-.9.6peroanC 

0. 

0. 

0. 
0. 
.0008 

.0022 

.0187 

.67 

Elongation  of  inch  sections,  ''.06,  ".08,  ".09,  ".07,  ".07,  ".20». 
Diameter  at  fracture,  ".47.    Area,  .174  square  inch. 
Gontraction  of  area,  30.4  per  cent. 
Fractured  5"  from  neck.    Appearance,  fibrous. 
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ENDUBA.NCE  OP  ROTATING  SHAFTS. 


Gold  Rolled  Ieon. 


No.  4567. 

Speeimen  &om  outer  end  of  endurance  sliaft  No.  124. 

Same  form  as  No.  4563. 

Diameter,  1". 

Sectional  area,  .7854  square  inch. 

Oauged  length,  10'^ 


Applied  loads. 

In  gwiged  length. 

• 
Bemarka. 

• 

Total. 

Per  Bqaare 
inco. 

Elongation. 

* 

Set. 

Pound*. 

785 
8,927 
7,854 
11, 781 
15, 708 
19,635 
23,562 
27,480 
81,416 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 

Inch. 

0. 

.0012 
.0031 
.0049 
.0066 
.0082 
.0101 
.0119 
.0138 

• 

JncK 
0. 
0. 
0. 

Tnitia]  load. 
Tast  diacontinned. 

0. 

0. 

0. 

Cast  Ieon. 

No.  4635. 

Specimen  from  outer  end  of  endurance  shaft  No.  30, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loada. 

Id  ganged  length. 

Ibumarks. 

Total 

Per  square 
incn. 

Elongation. 

Set. 

Pound*. 
250 
500 
756 
1,000 
1,250 
1.500 
1.750 
2,000 
2,250 
2.500 
2,750 
3,000 
3,250 
3,500 
8,750 
4.000 
4.250 
4,500 
4,750 
5,000 
6.250 
6,500 
5,750 
6,000 
6,250 
7,990 

Pound*. 

1,000 

2.000 

8,900 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,960 

Inch. 

0. 

.0003 
.0005 
.0008 
.0010 
.0011 
.0013 
.0015 
.0018 
.0020 
.0022 
.0025 
.0027 
.0029 
.0032 
.0035 
.0038 
.0042 
.0046 
.0051 

.oa'>6 

.0062 
.0068 
.0077 
.0030 

Ineh. 
0. 

Initial  load. 

• 

Xenaile  atrength. 

.0001 

'""."6602" 

.0004 

.OOU 

Fractured  ".6  from  neck.    Appearance,  fine  granular* 


endurance  of  rotating  bhafts. 

Oast  Iron. 

No.  4636. 

Specimen  from  outer  end  of  endurance  shaft  No.  30. 

Diameter,  '^565. 

Sectional  area^  .25  square  inch. 

Gauged  length,  3''. 
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Applied  loads. 

In  ganged  length. 

Semarks. 

Total. 

Per  square 
incji. 

Elongation. 

Set. 

Pounds. 
2m 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
8,000 
3,250 
3,500 
3,750 
4,000 
4,250 
4,600 
4,750 
5,000 
6,250 
5,500 
6,750 
6,000 
6,250 
7,830 

Poundi. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31, 320 

• 

Inch. 

0. 

.0002 
.0004 
.0006 
.0009 
.0010 
.0013 
.0014 
.0015 
.0017 
.0019 
.0021 
.0023 
.0026 
.0029 
.0032 
.0036 
.0040 
.0042 
.0048 
.0052 
.0050 
.0067 
.0075 
.0082 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.0002 

.0010 

.'0036" 

Fractured  '\5  from  neck.    AppearancCi  fine  granular. 
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ENDUBANCE  OP  ROTATIKG  SHAFTS. 


Oast  Ibon. 

No.  4037. 

Specimen  from  outer  end  of  endurance  shaft  No.  30« 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loftds. 


Total. 


Paunda. 
260 
600 

760 
1,000 
1,250 
1,600 
1,760 
2,000 
2,250 
2,600 
2,750 
8.000 
8,250 
8,500 
8,750 
4,000 
4,250 
4,500 
4,750 
6,000 
5,250 
5,500 
5,750 
6.000 
6,250 
7,100 


Per  nquwe 


Maa 
noh. 


ino 


Pcund», 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

28,400 


In  ganged  length. 


Elongation. 


Ifuih. 

0. 

.0002 
.0004 
.0000 
.0008 
.0009 
.0011 
.0012 
.0014 
.0016 
.0018 
.0021 
.0023 
.0027 
.0029 
.0031 
.0034 
.0089 
.0042 
.0048 
.0052 
.0057 
.0064 
.0072 
.0081 


Set. 


Jneh. 
0. 


0. 


0. 


.0002 


.0009 


.0029 


Initial  iMld. 


Tenafle  atrefngth. 


Fractured  ".25  ttom  neck.  Appearance,  fine  granular, 
surface  contains  a  blowhole  ^^08  diameter. 


Fractoied 


ANNULAR  TENSION  SPECIMENS 


FROM 


ENDURANCE  SHAFTS  NOT  RUPTURED. 


Form  of  Spkcimkns. 


PJiH 
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ENDURANCE  OF  ROTATING  SHAFTS. 

Steel. 
No.  6774. 
Annnlar  Hpecimen  from  ont-er  end  of  endurance  shaft  Ko.  131, 

Diameter8,  {  gS''  ''.875. 
Sectional  area,  .184  square  inch. 
Gauged  length,  3". 


561 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Inch, 
0. 

Pounds. 
184 
920 
1.840 
2,760 
3,680 
4,600 
5,520 
6,440 
7,360 
8,096 
8,280 
8,464 
8,648 
8,832 
9,016 
9,200 
9,384 
9,568 
9,752 
9,936 
10, 120 
11,820 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
64,240 

Inch. 

0. 

.0001 
.0005 
.0009 
.0012 
.0017 
.0020 
.0023 
.0026 
.0020 
.0200 
.  0250 
.  0270 
.0300 
.0330 
.0370 
.0409 
.0460 
.0482 
.0530 
.0569 

Initial  load. 
Klastio  limit. 

• 

0. 

0. 

0. 

Tensile  strength. 

Elongation  of  the  middle  inch  section,  ".31. 
Exterior  diameter  drawn  down  to  ".82. 
Appearance  of  fracture,  silky. 

H.  Ex.  43 36 
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ENDURANCE  OP  ROTATING  SHAFTS. 


Steel. 
Ko.  5776. 

Annular  specimen  from  middle  of  endurance  shaft  ITo.  131. 

Tk;««,^^o^a    i  exterior,  1". 
Diameters,  |  interior,' ".876. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3" 


Applied  loadi. 

In  gMifed  length. 

Semarlu. 

Total. 

Per  Mnare 
Incli. 

Elongation. 

Set. 

P<ntnd$. 

184 
920 
1,840 
2,760 
8.680 
4,600 
5,520 
6,440 
7,360 
7,544 
7,728 
7.912 
8.006 
8,280 
8,464 
8,648 
8.8.32 
9,016 
0,200 
9.384 
9..'>0R 
9,752 
9.936 
10, 120 
12,340 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54.000 
55.000 
07,070 

InA, 

0. 

.0002 
.0006 
.0009 
.0012 
.0017 
.0020 
.0023 
.0028 
.0029 
.0030 
.0032 
.0039 
.0048 
.0051 
.0065 
.0083 
.0102 
.0128 
.0149 
.0165 
.0180 
.0210 
.0260 

Ineh. 
0. 

IniUal  lood. 
ElasUe  limit. 

Tensile  etrength. 

0. 

0. 

0. 

.0219 

Elongation  of  middle  inch  section,  "•27. 
Exterior  diameter  drawu  down  to  ''•82. 
Appearance  of  fracture^  silky. 


endurance  of  rotating  8haft8. 

Steel. 

No.  4735. 
Annalar  specimen  fh)m  middle  of  endurance  shaft  No.  132, 

Sectional  area,  .184  square  inch. 
Gauged  length,  3''. 
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Applied  loads. 

In  gaiigod  length. 

Bemarks. 

ToUI. 

Persanare 
inch. 

Elongation. 

Set 

Pound*. 

184 

920 

1,840 

8,680 

4,600 

5,520 

5.704 

5,888 

6,072 

6,256 

6,440 

6,624 

6.806 

6,992 

7,176 

7,360 

7,544 

7,728 

7,912 

8,006 

8,280 

8,464 

8,648 

8,832 

9,016 

9.200 

9,884 

9,568 

9.752 

9,986 

10,120 

10,804 

10,488 

10,672 

10,856 

11,040 

11,224 

U.406 

11, 5» 

11,776 

11,960 

12,840 

Pound*. 
1,000 
5,000 
10.000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
67,V70 

Inch, 

0. 

.0001 
.0003 
.0010 
.0012 
.0017 
.0018 
.0019 
.0019 
.0020 
.0020 
.0021 
.0021 
.0022 
.0022 
.0023 
.0025 
.0028 
.0029 
.0031 
.0036 
.0041 
.0046 
.0060 
.0070 
.0091 
.0105 
.0117 
.0188 
.0165 
.0102 
.0280 
.0260 
.0300 
.0340 
.0421 
.0460 
.0530 
.0610 
.0771 
.1002 

Jnek. 
0. 

Initial  load. 

■ 

Tensile  strengtk. 

0. 

-.0001 

—  .0001 

0. 

.0005 

.0056 

Elongation  of  middle  inch  section,  ".25. 
Appearance  of  firacture,  sQky. 


564  endurance  of  rotatina  shafts. 

Steel. 
Ko.  4736. 
Annular  specimen  from  outer  end  of  eudorance  shaft  H'o,  132. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3''. 


Applied  looda. 

In  ganged  length. 

Eemarks. 

ToUl. 

Per  square 
inch. 

Elongation. 

Set. 

Pound* 

184 

920 

1,840 

3,680 

4,600 

5,520 

6,440 

7,360 

7,544 

.  7,728 

7,912 

8,096 

8,280 

8,464 

8.648 

8,832 

9,016 

9,200 

9,384 

9,568 

9,752 

9.936 

10,120 

10,304 

10,488 

10, 672 

10,856 

11,040 

11,224 

Poundt. 
1,000 
5,000 
10«000 
20,000 
25,t)00 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58.000 
54,000 
55,000 
66,000 
57.000 
58,000 
59,000 
60,000 
61,000 

Tn*h, 

0. 

.0002 
.0007 
.0012 
.0019 
.0022 
.0024 
.0029 
.0153 
.0199 
.0220 
.0241 
.0282 
.0293 
.0345 
.0381 
.0432 
.0489 
.0523 
.0608 
.0660 
.0701 
.0787 
.0901 
.  1031 
.1172 
.1253 
.1500 

Inch. 
0. 

Tnitial  load. 
Tcnftilc  strf  ngtli. 

0. 

0. 

.0002 

.0250 

.0450 

Elongation  of  middle  inch  sec  tion,  ''.29. 
Appearance  of  fracture,  silky. 


ENDURANCE  OF  ROTATING  SHAFTS. 

Steel. 

No.  4745. 

Aunolar  specimen  from  outer  end  of  endurance  shaft  No.  133. 

T^i^^^4.^^   ( exterior,  1". 
Diameters,  |  interior/  ".875. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3". 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inco. 

Elongation. 

Set. 

PoundM. 
184 
920 
1,840 
3.680 
5,520 
5  704 
5,888 
6,072 
6,256 
6,440 
6,624 
6,808 
6,992 
7,176 
7,360 
7,544 
7,728 
7,912 
8,096 
7,360 
7,544 
7,728 
7,912 
8,096 
8,280 
8,464 
8,648 
8,832 
9,016 
9,200 
9,384 
9,568 
9,752 
9,936 
10,120 
10,304 
10,488 
10,672 
11,182 

Pounds, 
1,000 
5.000 
10,000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
56,000 
57,000 
58,000 
60,770 

JfieA. 

0. 

.0001 
.0008 
.0011 
.0019 
.0020 
.0020 
.0021 
.0021 
.0022 
.0023 
.0023 
.0024 
.0024 
.0025 
.0026 
.0027 
.0028 
.0029 
.0070 
.0108 
.0167 
.0203 
.0240 
.0263 
.0283 
.0327 
.0365 
.0410 
.0460 
.0510 
.0500 
.0592 
.0673 
.0769 
.0850 
.09^ 
.1098 

Jneh. 
0. 
0. 

Initial  load. 

0. 

0. 

Elaritic  limit:  load  fell. 

Tensile  strength. 

Elongation  of  middle  inch  section,  .25  square  inch. 
Appearance  of  fracture^  silky. 
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ENDURANCE   OF   ROTATING   SHAFTS. 


Stbel. 


No.  4746, 


Annular  specimen  from  middle  of  length  of  endurance  shaft  No.  133. 

Diameters,  {  «Sr>'876. 
Sectional  area,  .184  square  inch. 
Ganged  length,  3''. 


ApplM  loads. 

Ib  gauged  length. 

Bomftrkt. 

Total. 

PerMvare 
inoh. 

BloDgation. 

Sot. 

Pmmds. 

184 

920 

1,840 

3,680 

5,520 

5,704 

5,888 

6,072 

6,256 

6,440 

6,624 

6,808 

6,092 

7,176 

7,360 

7,544 

7,728 

7,912 

8,096 

8,280 

8,464 

8.648 

8,882 

9,016 

9,200 

9,384 

9,568 

9,752 

9,936 

10,120 

10,804 

10,486 

10,678 

10,856 

11,040 

11.224 

16,860 

Pounds. 
1,000 
5,000 
10,000 
20,006 
86,000 
81,600 
82,000 
88,000 
84,000 
85,600 
86,000 
87,000 
38,600 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,600 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,006 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
91,630 

Inch. 

0. 

.0002 
.0007 
.0011 
.0020 
.0021 
.0021 
.0022 
.0022 
.0028 
.0028 
.0026 
.0028 
.0029 
.6029 
.0030 
.0031 
.0034 
.0039 
.0042 
.0050 
.0060 
.0070 
.0000 
.0107 
.0121 
.0140 
.0161 
.0202 
.0240 
.0273 
.0825 
.0360 
.0420 
.0539 
.0600 

Inek. 
0. 
0. 

ImitlalUMd. 

0. 
0. 

0. 

i^4Miic  Unit. 

• 

.6011 

.0069 

Tensile  stnagtli. 

Elongation  of  middle  inch  section^  "J2^ 
Appearance  of  fracturci  silky. 


ENDUBAKCB  OF  ROTA.TIKG  SHAFTS. 

Stebl. 

No.  4747. 

Annular  specimen  from  outer  end  endurance  shaft  "No.  134. 
Tki^^^*^^  i  exterior,  1". 
^^*°^*^*^™^  J  interior/'.875. 
Sectional  area,  .184  square  inch. 
Gkiuged  length,  3'^ 


567 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Persqnaro 

Elongation. 

Set. 

Poundi, 
184 
920 
1,840 
3,080 
6,520 
0,440 
0.024 
0.808 
0.992 
7,170 
7,300 
7.544 

7,728 

8,098 

8,280 

8.404 

8,048 

8,832 

9,010 

9,200 

9,384 

9,508 

9,752 

9,980 

10,120 

10,304 

10,488 

10,072 

10,850 

11,040 

11,224 

U,240 

Po%tnd§. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
80.000 
37,000 
88,000 
39,000 
40,000 
41.000 

42,000f 

44,000 
45,000 
48,000 
47.000 
48,000 
49,000 
60,000 
61.000 
52,000 
53,000 
64,000 
65.000 
68,000 
67,000 
68,000 
69.000 
00.000 
81,000 
01,120 

0. 

.0001 
.0004 
.0010 
.0019 
.0021 
.0021 
.0022 
.0022 
.0023 
.0024 
.0027 
.0031 
.0053 
.0140 
.0198 
.0219 
.0241 
.0279 
.0318 
.0353 
.0389 
.0420 
.0481 
.0511 
.0000 
.0075 
.0735 
.0877 
.0902 
.1100 
.1420 

JtM*. 

0. 
0.    « 

Tnitlalload. 
Slaatiollmlt. 

Tensile  strength. 

0. 

0. 

.0183 

.0819 

Elongation  of  middle  inch  section,  ^'.22. 
Appearance  of  fracture^  silky. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


Steel. 

No.  4748. 

Annular  specimen  from  middle  of  length  of  endurance  shaft  Xo.  134. 

DiimPtPr^    1  exterior,  1". 
iiiameters,   |  ^^^^,.1^^^  „  gyg^ 

Sectional  area,  .184  square  inch. 
Gauged  length,  3". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  squaro 
inch. 

Elongation. 

Set. 

Pounds. 

184 

920 

1,840 

8,680 

5.520 

6.440 

6,624 

6,808 

6,992 

7,176 

7.360 

7,544 

7,728 

7,912 

8,096 

8,280 

8,464 

8,648 

8, 832 

9,016 

9,200 

9,384 

9.568 

9,752 

9,936 

10, 120 

10, 304 

10.488 

10, 672 

10,856 

11, 040 

11,224 

11,408 

11,592 

11,776 

11,890 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
36.000 
37,000 
88,000 
39,000 
40,000 
41,0U0 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57, 000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
64,620 

Inch. 

0. 

.0002 
.0006 
.0011 
.0020 
.0023 
.0024 
.0027 
.0029 
.0030 
.0032 
.0037 
.0040 
.0047 
.0052 
.0069 
.0075 
.0087 
.0101 
.0119 
.0141 
.0102 
.0193 
.0209 
.0238 
.0264 
.0301 
.0346 
.0392 
.0455 
.0524 
.0611 
.0750 
.0894 
.1110 
.1380 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

.0008 

.0037 

Tensile  strength. 

.0104 

- 

Elongation  of  middle  inch  section  ".22. 
Appearance  of  fracture,  silky. 


ENDURANCE   OF   ROTATING   SHAFTS. 


Cold  Rolled  Iron. 
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No.  4765. 


Annular  specimen  from  middle  of  length  of  endurance  shaft  !N"o.  138. 

Diametftrfl  1  exterior,  1". 
JJiameters,  |  interior,  ".875. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Id  ganged  length. 

Remarks. 

Total. 

Per  square 
inca. 

Elongation. 

Ineh. 
0. 

.0002 
.0007 
.0012 
.0018 
.0020 
.0022 
.0030 
.0030 
.0031 
.0031 
.0033 
.0030 
.0038 
.0040 
.0041 
.0046 
.0050 
.0056 
.0060 
.0070 

Set. 

Ineh. 
0. 

Pounds. 
184 
920 
1.840 
3,680 
4,600 
5,520 
6.440 
7,860 
7,544 
7,728 
7,912 
8,096 
8,280 
8,464 
8,648 
8,832 
9,016 
9,200 
9,384 
9,568 
9,752 
9,890 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
53,750 

Initial  load. 
Tensile  strength. 

0. 

0. 

.0001 

.0005 

.0017 

Elongation  of  middle  inch  section,  ".05. 

Appearance  of  fracture,  fibrous,  90  per  cent,  line  granular,  10  per 
cent. 
The  granular  metal  fractured  first. 
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BNDURANCK  OF  BOTATING  SHAFTS. 


Gou>  BoiXBD  Iron. 


7S(0.  4766. 


Annular  specimen  from  outer  end  of  endurance  shaft  "So.  138. 

Diameters,  {^»S? '^75. 
Sectional  area,  .184  square  inch. 
Oauged  length,  3". 


Applied  loftda. 

In  gwnged  l«i(th. 

Rwnarki. 

TotiO. 

Persavare 
inoh. 

Slong»tion. 

Set. 

Pound9. 

184 

920 

1.840 

8,680 

5,520 

6,440 

7.860 

8.280 

8,464 

8,648 

8,832 

0,016 

9,200 

0,384 

0,568 

0,752 

9,936 

10,120 

10,304 

10,488 

10.672 

10.856 

11.040 

11,224 

11,408 

11,502 

11,776 

11,060 

12,144 

12,328 

12. 512 

12,606 

12,880 

18,064 

18,248 

38,482 

18.510 

P&undi. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
63,006 
54,000 
56,000 
56,000 
67,000 
58,000 
50.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
78,000 
73,420 

IndL 

a 

.0008 
.0006 
.0011 
.0017 
.0020 
.0028 
.0028 
.0029 
.0029 
.0030 
.0080 
.0031 
.0031 
.0032 
.0032 
.0083 
.0035 
.0037 
.0039 
.0040 
.0041 
.0045 
.0050 
,0052 
,0060 
,0067 
,0070 
,0080 
,0097 
,0119 
,0141 
,0175 
.0189 
,0249 
,0830 

Inch, 

0. 

TnitlAlload. 

• 

TensUe  itrengtli* 

0. 

0. 
0. 

0. 

.0001 

.0000 

.0030 

.0130 

Elongation  of  middle  inch  section,  '^08. 
Appearance  of  fracturei  fibrous. 


endurance  op  rotating  shafts.  671 

Cold  Eolled  Iron. 
No.  4767. 

Annular  specimen  from  middle  of  length  of  endarance  shaft  No.  139. 

Diameters  5  exterior,  1'. 
uiameters,  ^  ^^^^^^  /,  §75^ 

Sectional  area,  .184  square  inch. 
Gauged  length,  3'^ 


Applied  loads. 

In  ganged  length. 

Bomarks. 

Total. 

Per  M  uare 
incn. 

Elongation. 

Set 

Poundi. 

184 

820 

1,840 

3,680 

4,600 

6.680 

8,440 

7,360 

8,280 

8,200 

8,384 

8,668 

8,762 

8,806 

10,120 

10,304 

10,488 

10,672 

10,866 

11,040 

11,224 

11,620 

PoundM. 
1,000 
6,000 
10,000 
20.000 
25,000 
80,000 
36,000 
40,000 
46,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66.000 
67,000 
68,000 
68,000 
60,000 
61,000 
82,610 

Inch. 

0. 

.0002 
.0006 
.0012 
.0018 
.0020 
.0023 
.0028 
.0031 
.0036 
.0037 
.0030 
.0040 
.8041 
.0046 
.0050 
.0062 
.0067 
.0062 
.0070 
.0084 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

0. 

.0001 
.0002 

.ooia 

.0030 

Elongation  of  middle  inch  section,  ^^07. 
Appearance  of  fraoture,  fibrous;  trace  of  granulation. 


572  ENDURANCE  OF  ROTATING  SHAFTS. 

Gold  Eolled  Iron. 
No.  4768. 

Annular  specimen  from  outer  end  of  endurance  sliaft  No.  139. 

Diameters  i  ^'^^^^0^?  !"• 
uiameters,  ^  i^te^i^,.^  /,  375. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3". 


A]>plied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Persquartt 
inch. 

Elongation. 

Set. 

rounda. 

1R4 

020 

1,840 

3.680 

4,  6(W 

5.520 

6. 4 10 

7, 3G0 

8,280 

9,200 

0,384 

9,508 

9,752 

0,936 

10, 120 

10. 304 

10,488 

10, 672 

10, 856 

11,040 

11,224 

11,406 

11,592 

11,  776 

11,960 

12. 144 

12, 328 

12,512 

12,696 

12,880 

13, 320 

PoundM. 
1,000 
5,000 
10.000 
20,000 
25,000 
30.000 
35.000 
40,000 
45,000 
50,000 
61,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,390 

Inch. 

0. 

.0001 
.0006 
.0012 
.0018 
.0020 
.0023 
.0028 
.0031 
.0036 
.0038 
.0039 
.0040 
.0041 
.0044 
.0040 
.0051 
.0053 
.0056 
.0060 
.0069 
.0072 
.0085 
.0095 
.0101 
.0121 
.0149 
.0175 
.0210 
.  0262 

I  tick. 
0. 

Initial  load. 

Tensile  strength. 

0. 

0. 

.0001 

.0008 

.0020 

• 

.0060 

.0212 

Elongation  of  middle  inch  section,  ".09. 
Appearance  of  fracture,  fibrous. 


endurance  of  rotating  shafts.  573 

Cold  Rolled*  Iron. 
No.  4769. 

Annnlar  specimen  from  middle  of  leugtli  of  endurance  shaft  ^o,  143. 

T^.       X        ( exterior,  1". 
Diametei-8,  J  .^^^^^^'^  ,,375 

Sectional  area,  .184  square  inch. 
Gauged  length,  S'\ 


Applied  loads. 

In  ganged  length. 

RetnarkB. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

P(mndM. 
184 
920 
1,840 
2,760 
3,680 
4,600 
5.520 
.^704 
5.888 
6,072 
6.256 
6,870 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
82,000 
33,000 
34.000 
84,620 

Inch. 
0. 
.0002 

.0009 
.0014 
.  0021 
.  0030 
.  0045 
.0050 
•  OOJO 
.0064 
.0074 

Inch. 
0. 

Initial  load. 

• 

0. 

0. 

.0011 

1 

Tensile  8trong'!i, 

Elongation  of  middle  inch  section,  ".03. 
Appearance  of  fracture,  fibrous. 


Cold  Eolled  Iron. 

No.  4770. 

Annular  specimen  from  outer  end  of  endurance  shaft  Xo.  143 

»>^«t«™'{  interior,' ^^^75. 
Sectional  area,  .184  square  inch. 
Oauged  length,  3". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Inch. 
0. 

P9unda. 

184 
920 
1,840 
8,680 
5,520 
6,440 
7,360 
12,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
69,620 

Inch. 

0. 
.0002 
.0007 
.0011 
.0018 
.0020 
.0031 

Initial  load. 
Tensile  strength. 

-.0001 

Elongation  of  middle  inch  section,  ".10. 

Appearance  of  fracture,  fibrous. 

Under  43,000  pounds  per  square  inch  one  end  of  specimen  opened 
along  a  longitudinal  seam  in  the  metal. 

Eing  driven  over  specimen  closing  longitudinal  seam  and  test  re- 
sumed. 
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ENDURANCE   OF   ROTATING   SHAFTS. 


Gold  Kollsd  Iron. 


No.  4771. 


Annular  specimen  from  middle  of  length  of  endoranoe  shaft  No.  143. 

Diameters,  {f^S?'^75. 
Sectional  area,  .184  square  inch. 
Gauged  length,  3'^ 


Applied  loftds. 

In  gMifed  length. 

RemarkB. 

TotftL 

PersaiMre 
inon. 

ElongfttioD. 

Set. 

PottffUlf. 

184 
920 
1,840 
2,760 
8,680 
4,600 
6,520 
6,440 
6.624 
6,808 
6,092 
7,176 
10,620 

PlMCfldf. 
1,060 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
36,000 
37,000 
38,000 
89,000 
67,720 

IlMh. 

0. 

.0004 
.0008 
.0010 
.0013 
.0018 
.0020 
.0022 
.0023 
.0025 
.0026 
.0026 

Inek. 
0. 

Initial  load. 
Tenaile  strength. 

0. 

.0001 

W««aa»**v»*« 

Elongation  of  middle  inch  section,  ".06. 
Appearance  of  fracture,  fibrous. 

Opened  a  longitudinal  seam  under  40,000  pounds  per  square  inch. 
Bing  driven  on  specimen  over  threaded  end  dosing  up  seam^  and  test 
resumed. 


ENDUBANCK  OF  ROTATING  SHAFTS. 
C0IJ>  BOLI.ED  IBOH. 

No.  4772. 

Annnlar  specimen  from  oater  end  of  eudnraace  Bhafl;  No.  143. 

Tij i. (  exterior,  1". 

""■""""'i  Interior,  ".875. 
Sectional  area,  .184  square  inch. 
Ganged  length,  3". 


Applied  i«d.. 

ToUL 

'-j~ 

B 

iVOMlf. 

no 

l.BM 

^~ 

Lou 
a,  SI* 

B 

IS 

0,110 

sa 

i 

as 

iVmmtt. 

B 

30,000 

S;SS 
4t;ooo 

wiooo 
mi  000 
ttooo 

IE 
IE 

u.oao 

W,000 

Elongation  of  middle  inch  Bections,  "J.O. 
Appearanoe  <^  fractnre,  flbroOH 
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ENDURANCE   OF   ROTATING    SHAFTS. 


Cold  Eolled  Iron. 
Ko.  4773. 

Annular  spedmen  from  middle  of  lengtli  of  endurance  shaft  ISo.  144. 

-rw-        +    «  (  exterior,  4". 
Diameters,  j  .^^^^.^^^ ' ^^^g^ 

Sectional  area,  .184  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

In  gauged  length. 

Bcroarks. 

Total. 

Per  square 
iucb. 

Elongation. 

Set. 

Poundit. 

184 

920 

1,840 

2,760 

3,680 

4,600 

6.520 

6,440 

7.360 

8,280 

8.464 

8,648 

8,832 

9, 016 

9,200 

9,384 

9.568 

9, 752 

9,936 

16, 120 

10,304 

.  10,488 

10, 672 

10,856 

11,040 

11,224 

11,408 

11, 592 

11,  776 

11,900 

12, 144 

12, 328 

12,512 

12,696 

12,880 

12,980 

Pounds. 
1.  000 
5, 000 
10,000 
15.  000 
20,  000 
25,000 
30,000 
35, 000 
40. 000 

45,  000 

46.  J)00 
47. 000 
48,000 
49,000 
50,000 
51.000 
52, 000 
.53, 000 
54,000 
55,000 
56,000 
57,000 
58,000 
5.^.  000 
60,000 
61,000 
62,  (KX) 
63,000 
64, 000 
65,000 
66,000 
67.000 
68, 000 
69,000 
70,000 
70,540 

J  nek. 

0. 

.0003 
.0007 
.0011 
.0013 
.0018 
.  0020 
.  0023 
.0028 
.  0031 
.  0032 
.  0033 
.  0036 
.  0038 
.  0040 
.0042 
.0045 
.0049 
.0052 
.0060 
.0064 
.  0069 
.0078 
.0084 
.0100 
.0109 
.0125 
.0140 
.0180 
.0213 
.  0219 
.0251 
.  0350 
.0400 
.0620 

0. 

Initial  load. 
Tensile  str«ngtli. 

0. 

0. 

0. 

0. 

.0009 

.0023 

.  0059 

.0170 

* 

Elongation  of  middle  inch  section,  ".09, 
Appearance  of  fracture,  fibrous. 


ENDURANCE  OF  ROTATING   SHAFTS. 


Gold  Bolled  Ibon. 
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Ko.  4774. 


Annnlar  specimen  from  outer  end  of  endurance  shaffc  B'o.  144« 

Diameters,  [  ^^^^.^^^'/VoV;^ 
'  ( mtenor,  ".875. 

Sectional  area,  .184  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

In  ganged  length. 

Semarki. 

Total. 

Per  aqnare 
Inon. 

Elongation. 

Set. 

Pofmdi. 

184 

020 

1,840 

2,760 

8,680 

4,600 

5,620 

6,440 

7,860 

8,280 

8,464 

8,648 

8,832 

9,016 

9,200 

9,384 

9,568 

9,752 

9,936 

10,120 

10,304 

10,488 

10,672 

10,856 

11,040 

11,224 

11,408 

11,692 

11,776 

11,960 

12,144 

12,328 

12,512 

12,630 

Poftndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
67,000 
68,000 
68,640 

Ifkeh. 

0. 

.0003 
.0008 
.0011 
.0014 
.0018 
.0021 
.0025 
.0030 
.0034 
.0036 
.0038 
.0040 
.0042 
.0047 
.0050 
.0052 
.0060 
.0066 
.0072 
.0080 
.0092 
.0101 
.0110 
.0128 
.0150 
.0185 
.0202 
.0245 
.0287 
.0335 
.0450 
.0590 

Inch. 
0. 

Tnttialload. 
Tensile  strength. 

0. 

.0001 

.0012 

.0036 

.0088 

.0240 

Elongation  of  middle  inch  section,  ".10. 
Appearance  of  fracture^  fibrous. 
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ENDURANCE   OF   ROTATING   SHAFTS. 


COU)  BOJLLED  IBON. 

No.  4775. 

Atinular  specimen  from  middle  of  length  of  endurance  shaft  No.  146. 

Diameters  i  ®^*^®"or,  1". 
iJiameters,  |  i^j^^erior,  ".875. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3", 


Applied  loads. 

In  gauged  length. 

Remarks. 

1 

Total. 

Persqaare 
inon. 

Elongation. 

Set. 

Pounds, 
184 
920 
.    1,840 
2,760 
3,680 
4,600 
5,520 
6,440 
7.360 
7.544 
7,728 
7,912 
8,096 
8,280 
8,464 
8,648 
8,832 
9,016 
9,200 
9,384 
9,568 
9,752 
9,936 
10.120 
10,304 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 

Inch. 

0. 

.0002 
.0007 
.0010 
.0012 
.0017 
.0020 
.0023 
.0029 
.0030 
.0031 
.0032 
.0034 
.0038 
.0040 
.0042 
.0044 
.0048 
.0051 
.0057 
.0062 
.0069 
.0080 
.0099 

Inch. 
0. 

Initialload. 
Tensile  strength. 

0. 

0. 

.0002 

.0009 

.0019 

.0059 

Elongation  of  middle  inch  section,  ''.05. 
Appearance  of  fracturei  fibrous. 


ENDUBANCK   OF   BOTATINQ   SHAFTS. 
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Cold  Kolled  Ibon. 
No.  4776. 

Annular  specimen  &om  outer  end  of  endurance  shufl  No.  146. 

Diameters  i  ^^^^^rior,  1". 
uiameters,  |  j^^rior,  ".875. 

Sectional  area,  .184  square  inch. 
Gauged  lengtb,  3". 


Applied  loads. 

III  gauged  length. 

Total. 

Per  square 
iuch. 

Elongation. 

Set 

Bemarka. 

Found*. 

184 

920 

1,840 

2.760 

3,680 

4,600 

5.520 

6.440 

7.360 

8,280 

9, 200 

9,384 

9,568 

9,752 

9,936 

10, 120 

10, 304 

10,488 

10, 672 

10,856 

11, 040 

11.224 

11.408 

11.592 

11,776 

11,900 

12,144 

12,300 

Pound*. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
61,000 
62, 000 
63,000 
64.000 
65,000 
66,000 
66,850 

Inch, 
0. 

.0002 
.  0006 
.0009 
.0011 
.0014 
.(K)19 
.0022 
.  0025 
.0030 
.0034 
.0036 
.0038 
.0040 
.0042 
.0045 
.0050 
.0054 
.0060 
.0065 

0. 

TnUial  load. 

• 

0. 

0. 

«    m  mWm  ••■■••* 

• 

.0010 

.0080 
.0090 
.Ull.'» 
.0140 
.0180 
.0209 
.0290 

.0040 

Tensile  strength. 





.0104 

Elongation  of  middle  inch  section,  ".07. 
Appearance  of  fracture,  fibrous. 
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ENDURANCE   OF   ROTATING   SHAFTS. 


Gold  Bollbd  Iron. 
No.  4777. 

Annular  specimen  from  middle  of  length  of  endurance  shaft  No.  147. 

Diameterfl  i  ©^cterior,  1". 
iJiameters,  |  i^^^rior,  ".876. 

Sectional  area,  .184  square  inch. 
Ganged  length,  3". 


Applied  loftds. 

In  gauged  length. 

Bemarka. 

ToUl. 

Per  sqaare 
inoh. 

Elongation. 

Set. 

F<ntnds. 

184 

920 

1,840 

2,760 

3,680 

4.600 

5,520 

6,440 

7,360 

8,280 

8,464 

8,048 

8,832 

9,016 

9.200 

9,384 

9.568 

9,752 

9,036 

10,120 

10,304 

10,488 

10,672 

10,856 

11,040 

11,224 

11,408 

11,592 

11,776 

11,960 

'     12,040 

Potindi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
65,430 

Inch. 

0. 

.0001 
.0003 
.0006 
.0009 
.0018 
.0018 
.0022 
.0027 
.0031 
.0033 
.0036 
.0038 
.0040 
.0043 
.0048 
.0051 

Inch. 
0. 

InltUiload. 
Tensile  strength. 

0. 

0. 

0. 

.0010 

0053 

............ 

.0060 
.0066 
.0072 
.0082 
.0099 
.0109 
.0130 
.0151 
.0206 
.0246 
.0825 
.0382 

.0029 

.0088 

.0339 

Elongation  of  middle  inch  section,  'MO. 
Appearance  of  fractare,  fibrous. 


endurance  op  rotating  shafts. 

Cold  Rolled  Iron* 

No.  4778. 

Annular  specimen  from  enter  end  of  endurance  shaft  No.  147. 

Diameters  ^  ©^^^rior,  1". 
liiameters,  ^  ^^^^^^^^^  ,,375^ 

Sectional  area,  .184  square  inch. 
Ganged  lengthy  S'\ 
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Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

184 

»20 

1,840 

2,760 

3,680 

4,000 

6,520 

6,440 

7,360 

8,280 

9,200 

9,384 

9,568 

9,752 

9,936 

10,120 

10,304 

10,488 

10,6/2 

10,856 

11,040 

11,224 

11,408 

11.592 

11,776 

11,960 

12,144 

12,828 

12,512 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56.000 
57.000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 

Ineh. 

0. 

.0002 
.0006 
.0008 
.0010 
.0013 
.0017 
.0020 
.0023 
.0027 
.0031 
.0032 
.0033 
.0033 
.0034 
.0036 
.0038 
.0040 
.0043 
.0049 
.0052 
.0058 
.0072 
.0002 
.0120 
.0150 
.0183 
.0250 
.0410 

Ineh. 
0. 

Initial  load. 
Teosile  strongth. 

0. 

0. 

.0001 

.0003 

.0017 

.0107 

Elongation  of  middle  inch  section,  ^^08« 
Appearance  of  fractorci  fibrous. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


Gold  Bolled  Iron. 
No.  4779. 

Annular  specimen  from  middle  of  length  of  endurance  ahait  Ko.  148. 

Diameters  i  ^^^"01,  1". 
iJiameters,  |  Ij^^j^^qj.^  //^gys^ 

Seoitioual  area,  .184  square  inch. 
Gauged  leugth,  3''. 


Applied  loadB. 

In  gftOged  leDgtb. 

Bemarki. 

ToUl. 

Per  square 
incb. 

Elongation. 

Set. 

Poundt. 
184 
020 

Pounds. 
1,000 
5.000 

JnOi. 

0. 
.0002 
.0005 
.0008 
.0010 
.0015 
.0019 
.0023 
.0029 
.0034 
.0036 
.0038 
.0040 
.0044 
.0051 
.0058 
.0063 
.6074 
.0089 
.0108 
.0126 
.0152 
c0l89 
.0260 
.  0274 
.0440 

Inch. 
0. 

Inttialload. 
Tensile  strengtli^ 

1,840    j        10.000 
2. 760    1        15. 000 

8,680 
4,600 
5,520 
6,440 

20,000 
25,000 
30, 000 
35,000 

0. 

0. 

7,360 
8,280 
8,464 

40,000 
45,000 
46.000 

.0001 
.0003 

8.648    i        47.000 
8,832    !        48.000 

9,016 

•    9,200 

9,884 

9,568 

9, 752 

9,936 

10,1^ 

10,304 

10,488 

10, 672 

10,856 

n,040 

11,224 

49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50.000 
60,000 
61.000 

.0017 

.0068 

.0231 

Elongation  of  middle  iuch  section,  ".06, 
Appeaiance  of  fracture,  fibrous. 


ENDURANCE   OP   ROTATING   SHAFTS. 


Gold  Bolled  Iron. 
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No.  4780. 


Annular  Bpecimen  from  outer  end  of  endurance  shaft  No.  148. 

Diameters,  {f^^S/',^^V6. 
Sectional  area,  .184  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  Boiuure 
incn. 

Elongation. 

Set. 

Poundt. 

184 

920 

1,840 

2,700 

8,680 

4.000 

6,520 

6,440 

7,800 

8,280 

9,200 

9.384 

9.508 

9,752 

9,930 

10.120 

10,304 

10,488 

10, 072 

10,850 

11,040 

11,224 

11,408 

11,692 

11.776 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
51,000 
52,000 
63,000 
64,000 
65,000 
50,000 
67,000 
68,000 
69,000 
60,000 
01,000 
62,000 
03,000 

64,000 

Inch. 

0- 

.0002 
.0005 
.0008 
.0010 
.0013 
.0017 
.0020 
.0023 
.0030 
.0087 
.0039 
.0041 
.0043 
.0049 
.0057 
.0066 
.0075 
.0089 
.0101 
.0123 
.0166 
.0226 
.0280 
(       .0390 
\       .0510 

Inch. 
0. 

Initial  load. 

1  Tensile  at  rcngth. 

0. 

0. 

.0004 

.0020 

.0081 

Elongation  of  middle  inch  section,  'M0« 
Appearance  of  fracture,  flbrous« 
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DETAILS  OF  STRETCH  UNDER  STRESS  OF  CHAIN  TEST  NO.  5551, 


A                       1  *          Jl 

Elongation.         | 

Applied 
loads. 

• 

Poundt. 

Total. 

SacceaslTe. 
IntheM. 

Remarks. 

7neA««. 

10,000 

0. 

0. 

Tnlf  ial  load. 

20,000 

.10 

.10 

30.000 

.18 

.08 

40,000 

.26 

.08 

50,000 

.33 

.07 

eo.ooo 

.30 

.06 

70.000 

.48 

.00 

80,000 

.63 

.15 

90,000 

.83 

.20 

100,000 

1.16 

.33 

110,000 

1.54 

.38 

120,000 

2.00 

.46 

Snapping  sonnda* 

130,000 

2. 52 

.52 

140,000 

3.U 

.62 

1.50,000 

3.80 

.66 

100,000 

4.60 

.80 

170,000 

5.50 

.90 

180,000 

6.60 

1.10 

190,000 

7.96 

1.36 

196,600 

9.15 

L19 

Tensile  strength* 
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TESTS  OF  SHACKLES  AND  SWIVELS, 


Ko.of 

tMt. 

Desoriptloii. 

Tensile 
s^ngth 

Fraotared. 

5700 
5701 

6699 

5756 

5756 

5757 

5752 

6753. 

5754 

5698 

5607 

•5760 

6751 

5621 

5542 

6643 
6564 

6OT5 
6534 

6573 
5606 
6702 

6747 
6748 
6749 
6603 
6694 
6741 
5742 

5743 
6744 
5745 
6746 
5606 
5520 
5535 
5536 
6540 
5541 

6653 

5574 
6471 
6633 

6572 

6472 
5478 

0479 

H"  liffht  ship  Bhaoicle. . . 

......  QO     ................a 

Pound*. 
81,300 
90,380 

82.100 

86.800 
97.600 
95,800 
125,480 
116,980 
115,740 
100,050 

122,800 
154,620 
149,900 
152,100 

171,550 

156,200 
246,200 

167.100 
237,960 

191,200 
212,100 
192.900 

180.200 
254,600 
2OT,580 
166,900 
173, 100 
273,700 
277,100 

272,300 
277,150 
208,600 
290.300 
224.000 
131, 100 
181,400 
184,080 
149,100 
161,060 

250,600 
196,300 
193,400 
283.100 

274.200 

243,600 
308,200 

207.800 

Across  eye.    Fibrous. 

Acroes  eye.  with  fibrous  appearance.    Opposite 
side  fractured  back  of  eye.    Granular. 

Both  parts  back  of  the  eyes.    Fibrous,  in  part 
granular. 

Pulled  tongue  out  of  eye. 
Do. 
Do. 

Bale  of  shackle. 

Do.                                                                   * 
Do. 

Both  parts  back  of  the  eyes.    Fibrous,  in  part 
granular. 

One  part  back  of  eye.  Fibrous,  slightly  granular. 

Tongue. 

Bale  of  shackle. 

1^"  studded  link  next  shackle.     Shackle   not 
fractured. 

Eye  across  pin  hole  for  securing  tongue  in  posi- 
tion. 
Do. 

2"  studded  link  next  shackle.    Shackle  not  frac- 
tured. 

End  across  i"  pin  hole.  Fibrous,  in  part  gran  ular. 

Studded  link  next  the  shackle.     Shackle  not 
fractured. 

End  across  i"  pin  hole.  Granular,  in  part  fibrous. 

Across  eye.  which  had  A  round  key.    Fibrous. 

Both  paixs  back  of  eyea.  Fibrous,  in  part  granu- 
lar. 

Tongue.    Granular. 

Bale  of  shackle. 
Do. 

Across  both  eyea.  Ffbioua.  with  granular  streaks. 

Across  one  eye.  Fibrous,  with  granular  streaks. 

Bale  of  shackle.                                            • 

Key  fractured,  after  which  tongue  drew  oat  of 
eyes  of  shackle. 

Sheared  tongue. 

Bale  of  shackle. 
Do. 
Do. 

Across  both  eyea.  Fibrous,  with  granular  streaks. 

Pulled  head  off  stem  of  swivel. 

Eye  of  the  stem  at  the  side.    Fibrous. 
Do. 

Pulled  h«ad  off  stem  of  swivel. 

Stem  at  inner  end  of  eye  at  shoulder.    Fibrous, 
with  eranular  streak. 

2"  studded  link  next  swivel.  Swivel  not  fractured. 

Polled  head  off  stem  of  swivel • 

Neck  of  the  stem  of  swivel.    Fibrous. 

Studded  link  2" .2   diameter  next  the   swivel. 
Swivel  not  fractured. 

Male  part  across  the  eye.  Fibrous,  slightly  granu- 
lar. 

Neck  of  the  stem  of  swivel.    Fibrous. 

PuUed  off  head  of  stem.    Fibrous  90  per  cent, 
ffraoular  10  per  cent. 

Bue  of  socket  at  the  weld,  following  the  scarf. 

li"  light  ship  shiickle. . . 
do 

do 

do 

lA"  light  ship  shacUe. . 
.......do 

do 

do 

If  liffht  ship  shackle. . . 

do 

U"  shackle 

Shuckl*^-  - 

do 

If"  shackle 

do 

1|"  shackle 

2"  shackle 

2"  Ught  ship  shackle  . . . 

do 

do 

2|"  buoy  shackle 

do 

do 

do 

do 

2^'  liffht  ship  shackle  . . 

do 

do 

U"  swivel 

..:...do 

do 

Swivel 

do 

li"  swivel 

do 

If"  swivel 

do 

2"  swivel 

do 

Swivel 

do 
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No.  6736. 
Bottom  Casting  with  Adjustable  Shackle. 

TTndqr  169,200  pounds  tension  the  rim  of  the  casting,  on  opposite 
sides  and  under  the  two  parts  of  the  wrought-iron  yoke,  began  to  frac- 
ture. 

.  There  were  successive  reports  of  fracturing  cast  iron  under  loads  of 
175,900  pounds,  188,000  pounds,  and  210,000  pounds,  and  pieces  were 
detached  from  each  side  of  the  casting,  the  lines  of  fracture  extending 
through  five  rivet  holes  each. 

At  213,000  x>ou'nds  tension  one  part  of  the  wrought-iron  yoke  frac- 
tured, disabling  the  attachment  provided  to  secure  the  casting  to  the 
testing  machine. 

The  shackle  remained  intact  at  the  end  of  the  test. 


No.  6737. 

Bottom  CAsxix^a  with  Adjustable  Eye  foe  First-Class  Buoy. 

Tensile  strength,  129,900  pounds. 

Fractured  the  wrought-iron  eye,  tearing  out  the  metal  in  front  of  the 
2"  X  2^'  square  pin  hole. 
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WIRE  ROPE. 


Samploa  of  rope  furnished  for  the  elevator  of  the  Washington  Monument. 


No.  6487. 

Ends  of  rope  secured  in  cast-irou  couical-sliaped  sockets^  by  means 
of  wedges. 
Len^h  between  sockets,  8'  IJ". 
Diameter  of  roi)e,  1  J". 
Six  strands  with  hemp  core. 
Tensile  strength,  123,100  pounds. 
Fractured  wires  at  face  of  socket. 


No.  5488. 

Ends  of  rope  secured  in  cast-iron  sockets,  in  same  manner  as  No. 
6487. 
Length  between  sockets,  8'  1^". 
Diameter  of  rope,  1  J". 
Six  strands  with  hemp  core. 
Tensile  strength,  121,400  pounds. 
Fractured  wires  at  face  of  socket. 


No.  5522, 

Total  length,  8'  10". 
Diameter  of  rope,  1  J'^ 

Six  strands,  of  nineteen  wires  each,  with  hemp  core. 
Secured  in  testing  macliine  by  clamping  between  cast-iron  dies  18" 
long,  grooved  to  fit  the  wire  strands. 
Tensile  strength,  125,100  pounds. 
Fractured  two  wire  strands  2  feet  from  face  of  cast-iron  dies. 

aoi 
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WIRE   HOPE. 


No.  6623. 

Total  length,  8'  10". 

Diameter  of  rope,  1  J". 

Six  strands  of  nineteen  wires  each,  with  hemp  core. 

Secured  in  testing  machine  with  same  dies  as  No.  6522. 

Tensile  strength,  123,600  iK)unds. 

Fractured  two  wire  strands  from  2''  to  3''  from  face  of  cast-iron  dies. 


No.  6644. 


Methods  of  securing  ends  for  testing. 


0  O  O 
O  O  Oi 


Diameter  of  rope,  IJ". 

Six  strands  with  hemp  core. 

Tensile  strength^  130,600  pounds. 

FractorcMl  at  inside  moe  of  second  damp. 


NICKEL   STEEL   WIRE. 
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TENSILE   STRENGTH  OF  NICKEL    STEEL    WIRE   MANUFACTURED   BY 
CARNEGIE,  PSIPFS  4-  CO.,  LIMITED,  PITTSBURG,  PA. 

No.  5648. 

Diameter,  ".245. 

Sectional  area,  .0471  square  inch. 

Oanged  length,  10'^ 

Specimen  straightened  in  rolls  from  a  coil. 


Applied  loads. 

Elonffation 
perukoh. 

Successive 

elongation 

perinch. 

Pennanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inon. 

Poun49. 

235 

471 

706 

942 

1,177 

1,418 

1,648 

1,884 

2,119 

2,356 

2,690 

2,826 

3,061 

3,297 

3,632 

8,768 

3,944 

Pounds. 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
83,740 

Itieh. 

0. 

.00015 
.00038 
.00058 
.00074 
.00093 
.00113 
.00129 
.00180 
.00273 
.00651 
.019 
.028 
.039 
.054 
.065 

Inch. 
0. 

.00015 

.00023 

.00020 

.00016 

.00010 

.00020 

.00010 

.00051 

.00093 

.00378 

.01249 

.009 

.011 

.015 

.081 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
E.= 30.610,000. 

• 

Elustic  limit. 

.00039 

Tensile  strength. 

.00480 

General  eummary. 

Tensile  strength  per  sqaaie  inch  of  original  section pounds..    83,740 

ELsstio  limit  per  souue  Inch  of  original  section do...    40,000 

Elongation  per  inon  after  ruptnre inch..        .120 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00129 

Beduction  in  diameter  at  point  of  mpture do...       .075 

Eduction  in  area  after  rupture,  per  cent  of  original  section '51.8 

Poiedtion  of  rupture 1^"  outside  the  gauged  section 

Character  of  broken  surface,  silky.    Cracks  along  surfaoe  in  the  vicinity  of  fracture  in  two  lines  on 
opposite  aides  of  the  wire  whim  thin  flns  had  been  rolled  down* 


NATURAL  STONES. 


The  stones  tested  hot  were  slowly  heated  in  a  sheet-iron  muffle  hy  means  of  n:as 
burners.    They  were  taken  £rom  the  muffle  and  immediately  tested  in  the  open  ^ir. 
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Oape  Ann  Obanitb. 


No.  5676. 

iM'      • 

*** 

\ 

^ 

^ 

JL 

Not  heated. 

Sectional  area,  24.06  square  inches. 

Ultimate  strength,  417,300  poands=17,340  pounds  per  square  inch. 


Oapb  Ann  Gbanitb. 


No.  6773. 


Temperature,  about  720^  Pahr. 

Sectional  area,  24  square  inches. 

Ultimate  strength,  275,200  pounds =11,467  pounds  per  square  inch. 


QuiNOY  Gbanite. 


No.  6777. 

« la'    *{^ 

f 

T 

^"^^ 

^. 

i- 

k. 

% 

Temperature,  about  440^  Fahr. 

Sectional  area,  24  square  inches. 

Snapping  sounds  were  heard  at  243,000  pounds  compression. 

Ultimate  strength,  390,900  pouiids=16,287  iK>unds  per  square  inch. 

Pyramidal  fracture. 


COS 


NATURAL    STONES. 


MoNsoN  Slate. 


j}tF9t!tun%^       L 

No.  6776. 
—      12"     AA. 

Y 

of-pUxnes  +  v^                                    \?* 

^ 

.'4 

Temperature,  about  440^  Fahr. 

Seetioual  area,  24  square  inches. 

Ultimate  strength,  232,000  pound8=9,667  x>onnds  per  square  inch. 

Laminated  fracture  following  the  planes  of  natural  cleavage  of  the 
stone. 

When  taken  out  of  the  muflfle  and  placed  on  a  sheet  of  asbestus  board 
prei)aratory  to  adjustment  in  the  testing  machine,  being  exposed  at  the 
time  to  an  atmospheric  temperature  of  95=^  Fahr.,  two  longitudinal 
cracks  opened,  one  from  each  end  of  the  specimen. 

The  cracks  extended  into  the  stone  from  3  to  4  inches  each. 


Ohio  Sandstone. 


No.  5778. 


^  »« 


Temperature,  about  43^50  Fahr. 

Secticmal  area,  24  square  inches. 

Snapping  sounds  under  181,000  pounds  compression. 

Ultimate  strength,  183,900  pounds=7,663  pounds  per  square  inch« 

Pyramidal  fracture. 

Vermont  Marble. 


• 

No.  5779. 
tz"      Aa. 

• 

T 

1 

^ 

^s 

Temperature,  about  435o  Fahr. 

Sectional  area,  24  square  inches. 

Ultimate  strength,  320,900  pounds=13,271  pounds  per  square  inch. 

Explosive  fracture  under  the  maximum  loacl. 


NATURAL   STONES. 
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COMPRESSION  OF  LIMESTONE  CUBES  FROM  KELLY  ISLAND,  LAKE  ERIE, 
AND  USED  IN  THE  CONSTRUCTION  OF  800-FOOT  LOCK  AT  SAULT  STE. 
MARIE,  MICH. 


I 


t 


Compressed  surfaces  faced  with  plaster  of  Paris, 


No.  of 
test. 


5663 
5664 
5665 
5666 
5667 
5668 
5669 
5670 
5671 


Marks. 


0 

1 

3 

4 

6 

17 

22 

27 

SO 


Dimensions. 


Height. 


IncTie*. 
2.98 
2. 99 
2.98 
2.95 
8.00 
2.98 
2.97 
3.00 
2.98 


Compressed  sur 
face. 


Ineh€9. 

Inches. 

2.98 

2.98 

2.99 

2.99 

2.98 

2.98 

3.00 

2.98 

2.97 

2.97 

2.98 

2.98 

2.96 

2.99 

2.98 

2.98 

2.98 

2.99 

Sectional 
area. 


Sq. 


inehes. 
8.88 
8.94 
8.88 
8.94 
8.82 
8.88 
8.85 
8.88 
8.91 


Firstcrack. 


Pmindg. 
105,800 
115, 280 
112,490 
58.000 
89,000 
111,260 
111,  590 
117,200 
128,200 


Ultimate  strength. 


Total. 


PoundM. 
105,800 
115,280 
112,490 
74, 100 
96,900 
111,260 
111,590 
117,200 
129,300 


Per  sqiiare 
inon. 


Poundt. 
11,910 
12,890 
12, 670 
8,290 
10, 980 
12,530 
12, 610 
13,200 
14,500 


Pyramidal  fractnres. 
H,  Ex.  43 39 
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NATURAL   STONES. 
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COBDAaE. 


COBDAG& 

Manila  and  Russian  Hemp  from  Watebylibt  Absenal  (sax- 

ples  op  old  bopb), 

Prepared  for  testiBg  by  splicing  eyes  in  ends  and  wetting  the  splices 
before  testing. 


Xi0f^^f€hf* 


test. 


6681 
5682 
5683 
5684 


Kind  of  rope. 


Manil* 

....do 

Russian  hemp. 
,..Ao 


Mwks. 


B 

A 
D 
0 


Clrcnm- 
ferenoe. 


Indtet. 
6 


Number  of 
straade. 


8 
8 
8 
8 


Yarne  per 


88 

128 

88 

88 


Lsyone 
ta^in 
inchee. 


1 


Length. 


6 

4 
4 


No.  of 

test. 


6681 
6682 
6683 
6684 


Tensile 
strength. 


Potmdt. 
11,350 
18,180 
18,620 
18,820 


Fractured. 


1  strand  at  end  of  spUoe. 

Do. 

2  strands  at  end  of  splioe. 

1  strand  at  middle  of  length. 


BUBBEB  BUFFERS. 
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C0MFBE88I0H  OF  BUBBEB  BUFFEBS. 


Buifers  brauded:   "Newton  Rubber  Co.    Factory,  Newtou  Upper 
FaUs^  Mass." 


No.  6769. 


Weight,  10  pounds  7^  ounces. 


AppU«d 
]oftd«. 

H«ifht. 

Total  com- 
pTMsion. 

SaccesAive 
compres- 
sion. 

PermaneDt 
set. 

Middle 
diamster. 

,       0 
90O 
400 
600 

800 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

0 

OwOO 
5.89 
6.88 
5.75 
5.70 
5.64 
5.29 
4.90 
4.54 
4.24 
4.00 
3.78 
8.56 
8.38 
3.24 
3.07 
3.00 
2.92 
2.88 
2.76 
2.70 
2.64 
2.60 
2.55 
2.51 
2.53 
2.58 
2.63 
2.72 
2.84 
3.02 
3.88 
4.08 
6.00 
6.13 

0. 
.11 
.17 
.25 
.30 
.36 
.71 
1.10 
1.46 
1.76 
2.00 
2.22 
2.45 
2.62 
2.76 
2.93 
3.00 
3.08 
3.17 
3.24 
3.30 
3.36 
3.40 
3.45 
3.49 
3.47 
3.42 
3.37 
3.28 
3.16 
2.98 
2.62 
1.92 
1.00 

Inch. 

0. 

.11 

.06 

.08 

.05 

.06 

.35 

.39 

.36 

.30 

.24 

.22 

.23 

.17 

.14 

.17 

.07 

.08 

.09 

.07 

.06 

.06 

.04 

.05 

.        .04 

—.02 

-.05 

—.05 

—.09 

-.12 

—.18 

—.36 

—.70 

—.92 

0. 

6.00 
6.04 
6.07 
6.12 
6.16 
6.18 
6.43 
6.70 
6.99 
7.25 
7.47 
7.68 
7.94 
8.15 
8.32 
8..'i4 
8. 06 
8.76 
8.89 
8.09 
9.10 
9.18 
9.27 
9.36 
9.45 

.07 

6.12 
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BUBAER  BUPFEBa. 


No.  5770. 


Weight,  10  pounds  0^  ounces. 


▲ppUeH 
loads. 

Powids. 
0 

200 

400 

600 

800 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

8,000 

10,000 

11,000 

12,000 

14,000 

16,000 

18,000 

20,000 

8 

Height. 

Total  ram- 
preiMiou. 

Suooouive 

ootupren- 

•Uu. 

Permanent'     Ifiddle 
set.          diameter. 

Jnehe*. 
6.00 
6.84 
6.88 
6.81 
6.76 
5.60 
5.36 
4.80 
4.65 
4.34 
4.10 
3.8/ 
8.68 
3.50 
3.34 
8.22 
3.11 
2.83 
2.80 
2.68 
2.68 
6.86 

0 

.06 

.12 

.18 

.24 

.31 

.64 

1.01 

1.35 

1.66 

1.80 

2.13 

2.32 

2.  SO 

2.66 

2.78 

2.88 

8.07 

3.20 

3.32 

8.42 

Inch 
0 

.00 

Inch. 
0 

Inekei. 
iLOO 
0.U4 

.(41 

6.08 
6.12 
6.16 

.«7 
.06 
.07 
.33 
.37 
.34 
.31 

8.18 

***•*•■•"*•• 

6.41 

6.68 

6.84 

7.20 

.24 
.21 
.10 

.28 

7.43 

7.66 

7.86 



............ 

8.05 

.16 
.12 

8.21 
8.38 
8.53 
8.77 
8.88 
8.18 
8.a6 
6.12 

.11 
.18 

.13 
.12 
.10 

.05 

CHBMICAL  ANALYSES. 
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PBIYATB  TESTS. 


TESTS  MADE  FOB  PRIVATE  PARTIES  DURING  THE  FISCAL  TEAR 

ENDED  JUNE  SO,  1892. 


Dftte. 


1891. 
Julj    2 

8 
11 

le 

17 
24 


27 

Aug.   8 

4 

11 
12 

18 

14 
18 
24 
25 

B«pt.   1 


8 

7 

14 
16 
17 
18 


22 
23 

29 

Oct.     3 

14 


15 
20 
24 
29 
31 

Nov.    6 

7 

9 

12 

18 

19 

23 

1 


Deo. 


ICaterlal. 


7 

8 

6 
11 
12 

18 

81 


Riveted  jolnti . . . . 

Evebar  

Steel  plates 

Copper  wire 

Wroagbt  iron 

Chain 

Stay  bolt  iron 

Coat  iron I 

Steel  rails 

Bricks  

Granite 

Cement. 

Steel  plates 

Terracotta 

Brick 

Staybolt  iron 

Bricks 

— do 


Terracotta 

Pavlne  blocks . . . 

Steel  plates 

. . . .do  ............ 

Bricks  and  stone 
Insnlators,  etc. . . 
Alominom  bronae 

Cast  iron 

Brass  rod 

Wrought  iron ... 

Steel  plates 

Fireproofing 

Steel  plates 

ShaoUe 

Insnlators 

Steel  plate 

Fireproofing 

KaU  and  rail  Joint 
Wronehtiron  and 

steel  plates. 

Steel  plates 

Wrought  iron 

plates. 

Steel  plates 

do 

— do 


For  whom  tested. 


Name. 


■  * 


Csmden  Iron  Works 

Keystone  Bridge  Co 

Edwd.  Kendall^  Sons 

U.  S.  Cold  Wire  Rolling  Co 

Houghton  &  Richards 

Thos.  Morton 

Rhode  Island  Locomotive  Works 

WoodbarvMerrill 

Patten  AWoodbory 

P.  H.  Dudley 

F.  Chillingworth 

Alex.  McDonald  k.  Son 

Atlas  Cement  Co 

Wm.  Allen  ic  Sons 

Peabody  ^Steams 

J.  L.  Smithmever 

Rhuode  Island  Locomotive  Works  . . 

Granite  Stete  Brick  Co 

Philadelphia  tc  Boston  Face  Brick 
Co. 

Peter  Condon 

H.  Grore4tCo 

Sdwd.  Kendall  &  Sons 

do 

F.  Chillingworth 

The  Goula  and  Watson  Co 

The  Aluminum  Brass  and  Bronze  Co. 

Chatham  Furnace  Co 

Union  Metallic  Cartridge  Co 

B.  M.Jones  &  Co 

Wm.  Allen  k.  Sons 

W.  M.  Kasson 

Edvrd.  Kendall  4&  Sons 

James  B.  Mills 

The  Gould  and  WaUon  Co 

Ed wd.  Kendall  ic  Sons 

W.  M.  KasHon 

Nickerson  Fish  Plate  Co 

Cunningham  Iron  Works  Co 


City. 


Camden 

Pittsburg 

Cambridgcport . 

Chicago 

Boston 

New  York 


Boston 

New  York . . . 
New  Haven.. 
Cambridge... 
New  York... 
Worcester . . . 

Boston 

Fort  Monroe. 
Providence . . 

Boston 

— do 


Edwd.  Kendall  St  Sons 

Cunningham  Iron  Works  Co 


Wrought  iron  and 
side  rod. 

Steel  plate 

•Steel  plates 

Pine  wood 

Columns 

Steel  plates 

Wrought  iron  bars 

Bricks  

Steel  plates 

Brass  and  bronse . 

Chain  cable 

Hardened  steel . . . 

Wrought  iron 

Steel  plates 

Brick  

Chains 

Granite  

Steel  plates 


— do 

Sheet  copper  ..... 
Yellow  metal  .... 

Cast  copper 

Belting  

Wrought  iron 

plates. 
Composition  metal 

BelUng 

Steel  plates 


Edwd.  Kendall  A.  Sons 

do 

Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 
Houghton  &  Richards 


Edwd.  Kendall  4^  Sons 

Wm.  Allen  8c  Sons 

A.  Gottlieb  it  Co 

Jones  &,  Laughlin,  limited 

Edwd.  Kendall  &  Sons 

E-W.Serrell 

J.  H.  Warden 

Edwd.  Kendall  Sl  Sons 

American  Tool  and  Machine  Co  — 
Riehl6  Bros.  Testing  Machine  Co. . . 

Ferracute  Machine  Co 

Eastern  Forge  Co 

Wm.  Allen  £  Sons 

National  Brick  and  Tile  Co 

Fltehbure  R.  R.  Co 

Cross  G.  Smith 

Rogers   Locomotive  and  Machine 
Works. 

Edwd.  Kendall  k  Sons 

Chas.  R.  Fleteber 

Revere  Copper  Co 

Herbert  Howell 

Main  Belting  Co 

Erskine  Ramsey 


New  York 

Boston , 

CambridgepiM't 

do 

New  Haven 

Boston 


Cambridgeport 
Boston 


Cambridgeport 

do 

Bosten 


.do 


Bath  Iron  Works . . 
MainBeltinffCo... 
Wm.  Allen  £  Sons 


Cambridgeport 

Worcester 

Chicago 

do 

Cambridgeport 

New  York 

Chicago 

Cambridgeport 

l^Nton 

Philadelphia... 

Briilgeton 

BoHton 

Worcester  .... 

Bradford 

Boston 

...do 

Paterson 


Cambridgeport 

Boston 

...do 

...do 

...do 

Pratt  Mines  ... 


Bath  

BoHton  — 
Worcester . 


State. 


N.J. 

Pa. 

Mass. 

Hi. 

MaM». 

N.Y. 


Providence R.  I. 


Bridgeport 

Chatham 

Bridgeport 

Boston 

Worcester 

Boston 

Cambridgeport . . . 

RiK'kland 

Boston 

Cambridgeport ... 

Boston 

...do    

...do 


Mass. 

N.Y. 
Conn. 


N.Y. 

Mass. 

Mass. 

Va. 

RL 

Mass. 

Mass. 

N.Y. 

Mass. 

Mass. 

Msss. 

Conn. 

Mass. 

Conn. 

N.Y. 

Conn. 

Mass. 

Mass. 

Mass. 

Mass. 

Me. 

Mass. 

Msas. 

Mass. 

Mass. 

Mass. 

Msas. 
Mass. 

Mass. 
Mass. 
Mass. 

Mass. 

Mass. 
Msss. 

lU. 

III. 

Msss. 

N.Y. 

HI. 

Mass. 

Mass. 

Pa. 

N.J. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

H.J. 

Mass. 

Mass. 
Mass. 


Mass. 
Ala. 

Me. 

Msss. 
Mass. 
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PBIVATE  TBiSfT^-Contmned. 


Data. 


1898. 
Jan.     4 

6 

6 


8 

9 
21 

Feb.    4 
6 

10 


U 
17 


18 
19 
S8 


97 


Mw.  1 

3 

4 


7 

8 

14 
15 


16 
25 

26 

28 

81 

Apr.  4 

6 


7 
8 

15 

16 


ICateriaL 


Steel  caBtings 

Alnminnm  alloys. 

Bricks 

Briok,  atone,  and 

piers. 

Terracotta 

Pine    wood     col< 

nmns. 

Steel  plates 

Steel  oars 

Yellow  metal 

Paving  bricka 

Steel  bar 

Yellow  metal 

Steel  plate 

Steel  plates 


For  whom  located. 


Name. 


Angle  iron 

Cast  iron 

Stayboltiron  .... 

....do 

Wronght  iron 
rods  and  nnts. 

Steel  plates 

Terra  ootta 


Cast  iron 


Paving  bricks .... 

Carriage  axle 

Bailroad  axles 

Bailway  chairs  . . . 

Biveted  joints  and 
steel  plate. 

Steel  plate 

Cast  iron  colanin . 

Wire  rope 

Iron  and  steel 

Steel  plate 

Sewer  covers 

Cast  iron 

Bricks 


....do 

Spirally  welded 

tnbe. 
Bricks 


Wrought  iron  bars 

— do 

Iron  plates 


Steel  plates 

Wrought  iron  col* 

nmns. 

Paving  brick 

Steel  and  iron  bars 

Steel  plates 

....do 

Angle  iron 

Steel  plates 

....do 

Bods  with  cap 

nnts. 
Wrought  iron  bars 
Spirally  welded 

tuJiM.  - 
Fireproof  granite. 

Bricks 

Steel  bars 

Wrought  iron  and 

steel  bars. 

Steel  plates 

do 

Artificial  stone . . . 

Pole  insulator 

Chain 


W.W.Whitcomb... 
Prof.  J.  W.  KJchards 
Eastern  Uvilnuilic  Press  Brick  Co. 


City. 


Boston...., 
Bethlehem 
WJnslow  .. 


Wm.  Sooy  Smith ;  Chicago 


Coming  Clay  Works 

Pepporell  Manufacturing  Co. 


Wm.  Allen  Sc  Sons 

Washburn  Car  Wheel  Co 

Severe  Copper  Co 

Muscatine  Terra  Cotta  Lumber  Co. 

Washburn  Car  Wheel  Co 

Bevere  Copper  Co 

Edwd.  Kendall  &  Sons 

Whittier  Machine  Co 

Holyoke   Steam   Boiler   and   Iron 
Works. 

Boston  Bridge  Works 

Wm.  Alien  &  Sous: 

Bhode  Island  Locomotive  Works  . . . 

Houghton  &Bichards 

H.S.Bobin8on  


S.  D.Leavltt 

New    York    Architectural 

Cotta  Co. 
Potter  Machine  Works 


Terra 


H.  Gore  &  Co 

B.  M.  Jones  Sl  Co 

N. .Y-  N.  H.  4&  Hartford  B.  B.  Co. . . . 

Bumham  &  Duggan  Railway  Ap- 
pliance Co. 

Hartford  Steam  ISoiler  Inspection 
and  Insurance  Co. 

Edwd.  Kindall  &  Sons 

LaconiaCo 

C.U.Cotting 

Lehiffh  Valtey  R.  R.  Co 

Edwd.  Kendall  &,  Sons 

City  of  Boston 

Coiding&Co 

New  York  Architectural  Terra 
Cotta  Co. 

E.  D.Leavltt 

Spiral  Weld  Tube  Co 


New   York    Architectural    Terra 
Cotta  Co. 

Edwd.  Kendall  St,  Sons 

Kinsley  Iron  and  Machine  Co 

Pettee  Machine  Works 


E.  D.  Leavitt 
A.  J.  Gustin . 


Shawmut  Clay  Manufacturing  Co 

Kinsley  Iron  and  Machine  Co 

ED.  Leavitt 

do 

Boston  Bridge  Works 

William  Allen  &  Sons 

Cfbmeeie,  Phipps  &  Co.,  Limited . 
H.  S.  Robin  son 


Houghton  &.  Richards. 
Spirai  Weld  Tube  Co.. 


William  F.  Stedman . . . 
J.  C.  Hubinger  dt  Co . . . 

B.  D.Leavltt 

Edwd.  Kendall  Sl  Sons 


Cunningham  Iron  Works  Co 

Carnegie,  Phipps  Sl  Co.,  Limited. . . . 

Carhart  &  Blanchard 

Bevere  Rubber  Co 

Memphis  Artesian  Water  Co 


St.  Paul  . . 
Biddeford 


Worcester 

...do 

Boston 

Musi'atiuo 

Worcester 

Boston  

Cambridgeport 

Boston 

Holyoke 


Boston 

WorfCHtor . 
Providence 

Boston 

...do 


Cambridgeport 
New  York 


Newton   Upper 
Falls. 

BoHton 

....do 

New  Haven 

Boston 


Hartford. 


Carabridffoport . . . 

Biddeford 

Boston 

South  Bethlehem  . 
Cambridgeport . . . 

Boston 

...do 

New  York 


Cambridgeport .. 
£a8t  Orange 


New  York. 


Cambridgeport . . . 

Canton 

Nen-ton    Upper 

Fulls. 
Cam  bridgeport . . . 
South  Boston 


Ridgway 

Canton 

Cambridgeport . . .i 

do 

Boston 

Worcester 

Pittsburg 

East  Boston 


Boston 

East  Orange 


South  Boston . . 

Keokuk 

Cambridgeport 
do 


Boston . 

Pittsburg. 
New  York , 

Boston 

Memphis . . 


State. 


Mass. 
Pa. 
N.J. 
111. 

Minn. 
Me. 

Mass. 
Mass. 
Mass. 
Iowa. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 

Mass. 

Mass. 

B.L 

Mass. 

Mass. 

Mass. 
N.Y. 

Mass. 

Mass. 
Mass. 
Conn. 
Mass. 

Conn. 

Mass. 

Me. 

Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 
N.J. 

N.Y. 

Mass. 
Mass. 
Mass. 

Mass. 
Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 
N.J. 

Mass. 
low^ 
MasK 
Mass. 

Mass. 

Pa. 

N.Y. 

Mass. 

Tenn. 
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D»(e. 


1801 
Apr.  25 

M 
Idbj  9 

10 


12 
27 
28 
81 
Jane  1 


8 
7 
8 

18 
18 


80 


ICftterial. 


Steel  pliilM 

...do 

ArtdfloialftUme.. 

Cludo 

Braae  tobe 

Steel  platee 

IneoUton 

Rubber  belting . . 

Insoletore 

Steel  reile 

Biveted  Joints, 

•  teel  platee, 

bronae. 

Steel  ndle 

Brioke 

Chain  swivel 

Steel  plates 

Wire  rope 

Wrought  iron  bars 

Wire  Joints 

Stay  bolt 

Cement 

Card  olothiiig — 


For  whom  tested. 


K«ne. 


Bdwd.  Kendall  ft  Sons 

E.D.Leavitt 

Carhart  A  Blanchard 

J.B.Carr  ft  Co 

American  Tube  Works 

B.D.IieaTitt 

Bevere  Bubber  Co 

J.H.Lane  &■  Co 

Revere  Rubber  Co 

P.  H.  Dudley 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 


P.  H.  Dudley 

Kew  England  Steam  Brick  Co. 

Bradlee  litCo 

Boston  Bridge  Works 

E.O.  Aikman 

Houghton  &  Kii^hards 

American  Bell  Telephone  Co  . . 

George  H.Lloyd 

Lehigh  ValleT  R.R.CO 

Mer■han^<^aJ  J^abric  Co 


City. 


Cambridflepert . 
...do 


New  York 

Troy 

Hofiton 

(.'amtoidgeport 

Boston 

....do 

...do 

liew  York 

Hartford 


N.Y. 
N.Y. 


Mass. 


New  York.... 
Barriuefon  . . . 
Philad<4phia.. 

Boston 

New  York... 

Boston 

South  Boston. 

Boston 

Jersey  City... 
Providence... 


Maas. 

N.Y. 

Conn. 


N.Y. 

R.L 

Pa. 


N.Y. 


Mass. 

N.J. 
R.L 


IN"DEX. 


Face. 

Altemaie  and  repeated  straining  of  steel,  wrought  iron,  and  oast-iron  bars. .  409 
Cast  iron : 

Marksie 440 

MI4-BII4 4^ 

B  ii-T-M  ii-8 417 

UB-, 450 

OOB, 453 

11M6 453 

.      BII-4 453 

11  B  6 454 

Sand  casting 455 

Chemical  composition 411 

Cold-rolled  iron  A 435 

Internal  strains 437 

Cold-rolled  iron  B 488 

Steel  bars : 

Marks  SBs-L,M 411 

SB1-L9M-N1 415-419 

N,9i-E : 423-427 

Kailwayaxle 430 

Wrought  iron 432 

Analyses,  chemical: 

Alternate  straining  bars 411 

Cast-iron  mortar  bodies 302 

Cast  (gun)  iron 547 

Cold-rolled  iron  shaft 494 

Driving-wheel  tires 475 

Miscellaneous  iron  and  steel 615 

Natural  stones 610 

Pressure-gauge  steel 37 1, 374, 377 

Rifle-barrel  steel 354,356,358,361,363,365 

Steel,  gun  metal  8-inch  and  12-inch  rifles 56,113 

Steel,  gun  carriage,  3.2-inch 341 

Axles,  railway.    (See  Railroad  material.) 

Bottom  castings  for  iron  buoys 595 

Bronze — 

From  New  York  navy-yard - 332 

From  Watertown  Arsenal 331 

Cast  iron : 

Bottom  castings  for  iron  buoys 595 

Chilled 461 

Pig  iron 460 

Watertown  Arsenal 459 

Chain  cable,  shackles,  and  swivels 587 

Cable 589 

Stretch  under  stress 591 

Iron 592 

Shackles 593 

Swivels 593 

Cold-roUed-iron  shaft 494 

Chemical  composition 494 

Tension  tests 494 

After  annealing  at  different  temperatures 497-512 

Tabulation 513 
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CordAge :  ^**«** 

Hemp,  Russia 612 

Manila 612 

Driving-wheel  tires.    (See  Railroad  material.) 

Endurance  of  rotating  shafts 521 

Remarks 523 

Cast  (gun)  iron  No.  4 647 

Gold-rolled  iron : 

No.  1 534-538 

2 539-541 

3 _ 54I-.543 

4 544-^45 

Steel  hars : 

No.  15 527 

20 529 

8.8 531 

Wrought  iron  No.  1 546 

Summarized  tabulation 548 

Tension  specimens  from  endurance  shafts 549 

Annular  specimens  from  shafts  uot  ruptured 559 

Cold-rolled  iron 569-s>83 

Steel 661-568 

Tabulation 5^ 

Solid  specimens  from  raptured  shafts : 

Cast  iron 556-558 

Cold-rolled  iron 554-^56 

Steel 551-554 

Tabulation 584 

Granite.    (See  Stones,  natural.) 
Gun  specimens : 

3.2-inch  B.L.  steel  field  guns , 11 

Jacket : 

No.  108 18 

No.  110 19 

No.  Ill 20 

No.  113 21 

No.  114 22 

Tube: 

No.  115 13 

No.  116 14 

No.  117 15 

No.  120 16 

No.  122 17 

Tabulation 22 

3.6-inch  B.L. steel  field  guns 23 

Jacket: 

No.  9 30 

No.  12 31 

No.  14 32 

No.  17 33 

No.  19 34 

Tube: 

No.l 25 

No.  2 26 

No.  3 27 

No.  13 28 

No.  14 29 

Tabulation 34 

3.6-iuch  steel  B.  L.  field  mortars 35 

Body : 

No.  3 37 

No.  6 38 

No.  16 39 

5-iuch  B.L. steel  siege  rifles 41 

Jacket  No.  10 44 

TubeNo.  10 43 

8-inch  steel  B.  L.  rifles 45 

Jacket: 

Chemical  coiuposi  Liou 56 

No.  9 51 

No.  21 63 
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Gun  specimens — Continned. 

8-inch  steel  B.  L.  rifles — Continued. 

Jacket:  Page- 
No.  22  54 

No.  23 55 

Tube: 

No.  10 47 

No.  22 48 

No.23 49 

No.24 50 

Specific  gravity  and  hardness i 56 

Tabulations 56 

lO-inoh  steel  B.  L.  rifles 57 

Jacket : 

No.  3 74 

4 77 

6 80 

6..-/ 81 

9 83 

12 ^ 85 

18 87 

Tube: 

No.  4 59 

5 62 

6 63 

7 64 

8 67 

10 68 

15 70 

16 72 

Specific  gravity  and  hardness 89 

Tabulations 89 

lO^inch  wire-wrapped  B.L.  rifle  (Crozier) 91 

Jacket  No.  1 93 

10-inch  wire-wrapped  Woodbridge  B.  L.  rifle — 

Hydrostatic  test  inner  stave  ring 387 

12-inoh  steel  B.L.rifles 101 

Chemical  composition 113 

Jaoket: 

No.  3 109 

4 HO 

Tnbe: 

No.  2 103 

8 104 

5 105 

7 107 

Specific  gravity  and  hardness 1 13 

Tabulations 113 

12-inch  B.  L.  rifled  mortars 115 

Cast-iron  bodies : 

No.  2  (second  casting) 117 

4 122 

5 127 

6 132 

7 137 

8 142 

9 147 

10 152 

10  (second  casting) 157 

10  (fourth  casting) 162 

11 167 

12  (third  casting) 172 

12  (fourth  casting) 177 

13 182 

18  (second  casting) 187 

14 195 

14  (second  casting) 200 

15 : 205 

15  (second  casting) 210 

16  .............................................. ..........  215 
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622  INDEX. 

Gail  specimens — Continued. 

12-inch  B.  L.  rifled  mortars — Continued. 

Cast-iron  bodies — Continned.  r.'*?o 

16  (second  casting) f -jl'O 

17 T,r, 

18 2:>» 

19 T:r» 

20 240 

20  (second  casting) kJ.") 

21 2:i) 

21  (second  casting) 257 

22 21:3 

22  (second  casting) 267 

23 272 

23  (second  casting) 277 

No.  24 2X2 

25 2K7 

26 \ 2i»2 

27 217 

Chemical  composition r»()2 

Diagrams  of  tests 311) 

Tabulations S04-318 

Steel  hoops — 

Specific  gravity  and  hardness 321 

Hardened  and  tempered  steel 31*5 

Remarks 397 

Bars — 

Tempering  treatment  and  tension  tests 408 

Plate- 
Tempering  treatment  and  transverse  tests  399 

Bessemer 399-102 

Details 405 

Open  hearth 4W  4i?4 

Spring  steel 40^4 

Initial  strains — 

12-inch  jacket 3«3,384 

12-inch  tnbe 3»1,3«2 

Cold-rolled  iron 4;^7 

Steel  rings 385 

Limestone.    (See  Stones,  natural). 
Marble.    (See  Stones,  natural). 

Pig  irons 460 

Pressure-gauge  steel 369 

Private  tests 616 

Railroad  material 

Axle,  fractured  j  oumal 467 

Axle,  steel,  alternate  strains  ,.. 430 

Axle,  wrought  iron * 469 

Hammered  specimens 471 

Driving-wheel  tires t 473 

Chemical  composition 475 

Dimensions 475 

Tabulation 485 

Steel  rails 485 

Chemical  composition  of  heads 487 

Tension  tests 490,493 

Transverse  tests 488,491 

Rifle-barrel  steel,  30  and  45  caliber 345 

Tabulation 368 

Rope,  maniUa  and  hemp.     (See  Cordage.) 

Rope,  wire 699 

Rubber  buffers 613 

Sandstone.     (See  Stones,  natural.) 

Shackles,  chain 593 

Slate,  Monson.    (See  Stones,  natural.) 
Steel  bars: 

BaU  for  10-inch  B.  L.  rifle SU 

From  Springfield  Armory .' 463 

Hardened  and  tempered 406 
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steel  ban — Continued.  P^K^ 

Pressure  gauges 369 

Rifle  barrels,  30  and  45  caliber 345 

8-inch  B.  L.  rifle,  barbettf  (aniaffe  336 

12-inch  mortar-carriage  pisituu  rod 342 

Steel  bar,  1-inch  diameter: 

Annular  specimen 525 

Solid  specimen 526 

Steeljplates : 

hardened  and  tempered 395 

Tempering  treatment  and  transverse  tests 31t9 

8,2-moh  fleld-gon  carriages 339 

Chemical  composition ^ 341 

8-inch  B.L.rifle  barbette  carriage  338 

Steel  rails.    (See  Kailroad  material. ) 

Stones,  natural 605 

Compression  tests,  cold  and  hot 

Granite : 

Cape  Ann 607 

Quinoy 607 

Limestone  from  Kelly  Island 609 

Marble,  Vermont 608 

Sandstone,  Ohio 608 

Slate,  Monson 608 

Chemici^  composition 610 

Transmission  of  heat 611 

Swivels,  chain 593 

Temperature  tests,  steel  bars  (second  series) 5X5 

Tension  tests 517 

Transmission  of  heat: 

Natural  stones 611 

Spruce  wood 611 

Wire  rope 599 

Wire,  nickel  steel 603 

Wire,  square  steel 323 

Wrought  iron,  oold-rolled  shaft : 

Chemieal  composition 494 

Tension  tests : 

After  annealing  at  different  temperatures 495-512 

Tabulation 513 
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